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A REVIEW OF SOME OF THE MORE IMPORTANT 
CONTRIBUTIONS TO THE LITERATURE ON 
NECK INFECTIONS DURING THE 
PAST 10 YEARS. 


Dr. ARTHUR M. ALDEN, St. Louis. 


In his address as President of the American Academy of 
Ophthalmology and Otolaryngology in 1929, Mosher’ dis- 
cussed the occurrence of pus in the neck and described the 
submaxillary approach for its evacuation. Although previ- 
ously there had appeared a few papers on neck infections and 
scattered reports of cases in the literature, this address, ! 
believe, marks the beginning of neck infection consciousness, 
at least in the laryngological profession in America. Practi- 
cally every important paper upon the subject that has 
appeared since 1929 refers in some way to this contribution 
and I feel thal we, as laryngologists, owe Dr. Mosher a debt 
of gratitude for having stimulated our interest in a subject 
about which I am afraid many members of our profession are 
still a bit foggy. 


Any discussion of infection in the neck must presuppose 
on the part of the reader a fairly adequate comprehension of 
the ramifications of the cervical fascia and its action in lim- 
iting abscesses to certain very definite areas. There are many 
descriptions of this structure in the literature (Glogaw,* 
Beck,‘ Shapiro,’ Blassingame*), but again I quote from 
Dr. Mosher’s paper because he presents this subject in a way 
which, to the Editor at least, greatly simplifies its visualiza- 
tion from a surgical standpoint. 


“The cervical fasciae are both very real and very unreal. 
Admitting, of course, that they can be divided as they are in 


Editor's Note: This ms. received in Laryngoscope Office and accepted for 
publication, June 5, 1939. 
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the anatomies, there is a much simpler and more practical 
way of considering them. The purpose of the fasciae is to 
keep everything in the neck snugly in its allotted place. To 
me, the fasciae are but prolongations or offshoots of the caro- 
tid sheath. This conception of the carotid sheath and the 
cervical fasciae makes the sheath the core of the soft struc- 
tures of the neck. Such in surgery it is. I like to call it the 
Lincoln Highway. By following it you reach the base of the 
skull above, the chest below. Pus does the same thing. It may 
accumulate about the sheath almost out of reach at the base 
of the skull. In the side of the neck it may collect along the 
sheath or in the sheath. All of this spells to me the important 
applied point that once the operator reaches the carotid sheath 
he can follow it to the base of the skull, or in the reverse 
direction to the thorax. Pus anywhere deep in the side of the 
neck cannot be missed by such an exploration. In other words, 
in hunting for pus deep in the neck, find the Lincoln Highway 
— that is, the carotid sheath — and follow it. It is the natu- 
ral highway for pus and for the surgeon in pursuit of pus.” 


“From the standpoint of the fasciae and the muscles, the 
hyoid bone divides the front of the neck into two parts. The 
muscles of the tongue run down to it. The muscles which 
cover the trachea and the thyroid gland run upward from 
the sternum and are attached to it. The first layer of the 
deep fasciae — the splitting layer — so-called because it splits 
to enclose the trapezius muscles behind, the sternocleidomas- 
toid muscles on the side and the pretracheal or subhyoid mus- 
cles in front — is attached to the hyoid bone and takes a rest 
there, so to speak, before going on upward to complete its 
work. After getting a firm attachment to the hyoid bone, 
this fascia splits to enclose the submaxillary gland, the inner 
layer getting an attachment to the myohyoid ridge of the lower 
jaw, and the outer layer to the outer edge of the horizontal 
ramus, uniting at the same time with the fasciae of the paro- 
tid gland. The parotid gland has a fascial bed, the same as the 
submaxillary gland, and it is made in the same way, by the 
splitting of this first layer of the deep fasciae. Superficially, 
this layer is attached to the zygoma. The deep layer, which 
goes under the gland, gets an attachment to the styloid proc- 
ess and to a part of the under-surface of the lower jaw as far 
down as the angle. This ligament separates the submaxillary 
gland from the parotid. The deep fascia of the parotid is not 
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complete to the base of the skull. It fails to cover the upper 
inner surface of the parotid, so that the parotid fossa com- 
municates through this opening with the pharyngomaxillary 
fossa. The lower end of the parotid often extends downward 
below the angle of the jaw and encroaches on the submaxil- 
lary fossa. The lower end of the parotid gland, with the facial 
nerve in it, is easily turned upward. The upper part is firmly 
bound down. 


“The striking thing about the submaxillary fossa is its com- 
pleteness. The gland lies in it like an egg in a nest. The 
facial artery enters the gland from behind but soon becomes 
superficial. When the gland is turned up, the artery is carried 
with it. 


“The pharyngomaxillary fossa or space is more of a poten- 
tial than an actual space until it is filled with pus. In the 
baby at birth it is easily demonstrable because it is filled with 
fat and stands out clearly. In the adult it may be considered 
as a cone, the base of which is attached to the base of the 
skull around the jugular foramen. The apex of the cone is at 
the hyoid bone. Reinforcing the fossa on the outside is the 
parotid fossa; below is the submaxillary fossa. The carotid 
sheath emerges from the apex of the cone and, for practical 
purposes, continues the fossa or cone through the neck into 
the thorax. 


“The inner boundary of the fossa is the superior constrictor 
with the tonsil attached to it. The outer boundary below is 
the internal pterygoid muscle lining the inner surface of the 
ascending ramus of the jaw and mating the masseter on the 
outside. The outer boundary above is the parotid gland, the 
gland at this point not being covered with fasciae. Posteri- 
orly, the prevertebral muscles and the prevertebral fascia 
bound the fossa. The fossa is divided into unequal parts by 
the styloid process and the muscles rising from it. These are 
in front of the great vessels and protect them. On the pos- 
terior wall, near the middle line on the front face of the sec- 
ond cervical vertebrae, there are two lymphatic glands which 
drain the nose and the upper pharynx and are in chain with 
the deep cervical glands.” 


Colby Hall'* contributes a carefully prepared and written 
anatomical study of the neck. I quote a particularly lucid 
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description of the fascia of the neck, especially as it relates 
to the retropharyngeal or postvisceral space. 


“The visceral sheath is incomplete anteriorly in the nasal 
and oral regions and extends from the base of the skull above 
into the thorax below. It forms the external fascial covering 
for the pharyngeal constrictors and the buccinator (bucco- 
pharyngeal fascia). Anteriorly, it is attached to the mylo- 
hyoid line of the mandible and to the hyoid bone. Below the 
hyoid it descends behind the hyoid depressors and in front of 
the larynx and trachea (pretracheal fascia). From an area 
between the anterior portion of the trapezius and the pos- 
terior portion of the sternomastoid muscle of one side there is 
sent an extension of deep fascia across the midline to meet a 
corresponding extension from the opposite side. Where this 
extension becomes quite thickened and passes in front of the 
cervical vertebrae, the scalenus anticus and longus colli mus- 
cles and the phrenic and sympathetic nerves, it becomes 
known as the prevertebral fascia. Superiorly, it extends to 
the base of the skull. Inferiorly in the midline, it descends 
behind the gullet into the thorax, the space lying between it 
and visceral fascia being known as the retropharyngeal space. 
At the sides it forms the posterior wall of the carotid sheath, 
covers the scalene muscles and passes downward in front of 
the subclavian vessels and the brachial plexus until it dis- 
appears beneath the clavicle. Here it splits to form the sheath 
for the axillary vessels.” 


Hall demonstrates what he considers “a small but very 
important fascial element — the alar fascia. This is a fascial 
expansion which forms a continuation between the carotid 
sheath and the visceral fascia. Its importance lies in the fact 
that it completes the anterolateral aspect of the retropharyn- 
geal space throughout the entire length of the neck and sep- 
arates this space from the lateral] pharyngeal regions. This 
layer is of utmost importance in Dean’s external approach to 
a retropharyngeal abscess.” 


Barnhill prefers to speak of five collections of connective 
tissue in the anterior position of the neck. These form the 
basis for the potential abscess cavities of the neck. “When 
infected from some primary source this connective tissue 
breaks down; its place is taken by pus, and thus a cavity is 
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formed in the spot where formerly the connective tissue was 
found. 


“Of these five pockets, the first lies in the floor of the mouth. 
The connective tissue here is abundant and binds loosely 
together the muscles that make the floor. When it is infected 
and abscessed, the affection in this pocket is commonly called 
Ludwig’s angina. 


“The second connective tissue pocket lies at the top of the 
nasopharynx between the mucosa and the muscles which rest 
upon the bodies of the upper cervical vertebrae. The connec- 
tive tissue is so abundant here that the prevertebral fascia 
may be easily stripped away by any blunt instrument inserted 
beneath it, even by the finger. In this location it should 
scarcely be designated as a pocket since it extends downward 
for a long distance, forming a sort of elongated bag.” 


The third and fourth pockets correspond to the parapharyn- 
geal and carotid sheaths. 


“A fifth pocket of loose areolar tissue is found just below 
the mastoid tip and along the posterior belly of the digastric 
muscle. The abscess which forms here originates in suppurat- 
ing mastoid cells.” This is the site of the Bezold abscess. 


Furstenberg,** in his discussions of mediastinal suppura- 
tions, “divides the neck into three spaces which form com- 
municating pathways between the cervical region and the 
mediastinum: 1. The visceral space between the pretracheal 
and buccopharyngeal layers, containing the trachea, thyroid 
gland and esophagus; 2. the previsceral space between the 
pretracheal and superficial layers; 3. the retrovisceral space 
behind the pharynx and esophagus and limited posteriorly by 
the prevertebral fascia.”” Two systems of fascial layers are 
described: 1. The fascia of muscles which do not communi- 
cate directly with any part of the mediastinum. “Although 
they may appear to lie in relation to the retrosternal space, 
the attachment of the fascial walls to the upper margins of 
the thoracic cage forms their inferior limit and clearly sep- 
arates them from any part of the thoracic cavity. Saggital 
sections of a three-month human embryo afford proof of this 
fact.” 2, “The vasculovisceral fascia which envelops the vis- 
cera of the neck and mediastinum and surrounds the carotid 
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sheath, the aorta and its branches. It forms a cylindric cov- 
ering of the pharynx, larynx, trachea and thyroid gland and 
of the aorta and its branches which ascend into the neck. 
The second division of the vasculovisceral fascia, the prever- 
tebral system, lies in front of the bodies of the cervical and 
dorsal vertebrae from the basilar process of the occipital 
bone down to the lumbar region.” 


Iglauer’* uses the technique of Weintraub, in which an 
attempt is made to demonstrate two groups of connective tis- 
sue in the neck. These are called pedicles and telae. “The 
pedicles consist of sheets of lamellae containing the supply 
of blood vessels and nerves to the structures in which they 
terminate. The pedicles may be likened to the mesenteries 
of the abdominal viscera. The chief cervical pedicles orig- 
inate from the neurovascular bundle, from which, in trans- 
verse section, they are seen to radiate in a manner similar to 
that of the ribs of a folding fan. The neurovascular bundle, 
or hinge of the fan, has the form not of a conduit but of a 
nutrient stalk. The telae, represented by the webbing of the 
fan, consist of loose areolar tissue lying between the various 
pedicles and are coextensive with the so-called tissue spaces 
of the older anatomists. The technique of blunt separation 
discloses numerous spaces not demonstrable in ordinary dis- 
sections. For example, the so-called retropharyngeal space 
consists not of one but of three distinct compartments — one 
large median compartment and a juxtamedian space on each 
side. A potential space also exists between the anterior spinal 
muscles and the prevertebral fascia on each side and continues 
downward behind the dome of the pleura. In addition, the 
mucous membrane on the posterior wall of the pharynx can 
be elevated, disclosing two submucous spaces separated from 
each other by the median raphe. Another space is located 
between the trachea and the esophagus, and two telae lie 
between the depressor muscles of the larynx. Abscesses or 
suppurations develop within the telae and are limited by the 
pedicles, which one must either separate or perforate in 
approaching and draining the infected areas. Suppurative 
disease may. of course, break through the pedicles and extend 
from one tela to another.” 


Pearse,'* Barlow," Birsner,’’ Coller and Yglesias®* give 
excellent anatomical reviews of the distribution of cervical 

















ALDEN: NECK INFECTIONS. 429 


fascia and its relation to the various fascial spaces. Coller 
and Yglesias call special attention to the anatomical aspects 
of infection about the lip and face. 


REPORT OF CASES. 


In an excellent paper, A. L. Beck analyzes 24 cases of 
infection of the neck, all except two of which were treated 
operatively. Pharyngomaxillary cases entered usually with a 
diagnosis of quinsy sore throat or were unrecognized. These 
made up 58 per cent of all the cases. The factors of age and 
sex were summarized as: infancy and childhood, 50 per cent; 
adolescents and adults, 50 per cent. 


Beck agrees with Mosher “that the greatest single cause 
of these infections is in or about the tonsils. Next in fre- 
quency comes the pharynx. Acute or subacute inflammation 
of the tonsils preceded or accompanied the attack in 11 cases 
(45+ per cent). Inflammation of the pharynx alone accounts 
for four cases. The infection may begin in the nose and 
sinuses and be followed by involvement of the pharynx and 
tonsils. Pharynx and tonsil inflammations account for 14 
cases (58 per cent). Two of these followed surgical trauma. 
Three cases were of dental etiology (12 per cent). They were 
all mandible in location, two following extractions, and one 
necessitating multiple extraction at the time of operation 
because of extensive alveolar abscess. The remainder (29 
per cent), numbering seven cases, exhibits as many varieties 
of etiology as there are cases.” At least 50 per cent of these 
infections were caused by hemolytic streptococcus. 

Beck gives the following grouping of these infections: 

1. Pharyngomaxillary space infection, 14 times, 58 per cent. 

2. Submaxillary space infection, 5 times, 20+ per cent. 

3. Carotid sheath infection, 5 times, 20+ per cent. 

4. Cervical lymph node suppuration, three times, 12+- per 
cent. 

5. Prevertebral fascia infection, three times, 12+- per cent. 


6. Buccopharyngeal, pretracheal or visceral fascia infec- 
tion, two times, 8+ per cent. 


Alden** reports 29 consecutive cases of infection in the 
fascial planes of the neck. all secondary to dental disease. The 
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patients were all hospitalized and studied both before and 
after operation. Although they were, without exception, seri- 
ously ill, there was not a death in the group, not a case of 
osteomyelitis of the mandible, and no case required tracheot- 
omy. He reports two forms of mechanism that may act 
toward the production of neck infections of this type: 1. A 
suppurative periostitis beginning at the site of the local lesion 
and spreading downward or backward along the side of the 
mandible, then breaking through into the deeper structures; 
or, and this occurs most frequently, 2. an infection beginning 
locally as a soft tissue cellulitis and carried from there to the 
contiguous and sometimes even distant structures by way of 
the local venous circulation or lymph channels. 


In nine of these 29 cases, no surgical disturbance of the 
original dental lesion had occurred, and the neck infection 
was the result merely of a direct extension of the dental 
involvement into the deeper tissues. Twenty cases were pre- 
ceded by some form of dental surgical procedure. Careful 
studies of smears and cultures taken from the original lesion 
in the mouth and from the pus released at the time of oper- 
ation revealed a predominance of spirocheta vincenti in the 
several forms of bacteria obtained. In this group, it was 
found 24 times in 26 cases. The other two of them had no 
cultures. 


Blassingame," in an anatomical and clinical study of Lud- 
wigs’ angina, reports four such cases and reviews a total of 
201 cases of this condition from the literature. Of these cases, 
92 showed by their findings that, based upon Ludwig’s 
description of the condition, they should not have been classi- 
fied as Ludwig’s angina. The remaining 109 conformed to a 
description of the typical sublingual phlegmon and can be 
properly classified as Ludwig’s angina. 


This author includes an excellent presentation of the ana- 
tomic relationship of this disease with a very clear-cut expla- 
nation of the pathologic mechanism, which in this location so 
frequently results in a pus-filled cavity in which fluctuation 
can rarely be felt. 


Orton** reports a series of cases, one of which was of 
dental origin extending into the submaxillary fossa, three of 
tonsillar origin into the pharyngomaxillary space, three into 
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the carotid sheath, and nine infections into the buccopharyn- 
geal space from the region of the hypopharynx. Here the 
predominating organism was the hemolytic streptococcus, 
with Vincent organisms being found in only one case. 


COMPLICATIONS. 


As early as 1910, Dean’ described and reported three cases 
of neck infections following tonsillectomy. Other reports of 
such cases were by Kofler,* Baum,” Wood'® and Waldapfel.* 
Shapiro’ reviews the literature dealing with this type of 
abscess and reports in detail 30 cases of the condition col- 
lected from his own practice and of his associates. 


From both a pathological and a clinical standpoint, he clas- 
sifies deep neck infections into two general types: 1. a 
phlegmonous type, in which the signs of local inflammation 
predominate; and 2. a vascular form, in which the signs of 
more remote systemic involvement constitute the outstanding 
points in the clinical picture. The first type is much mor- 
common and constituted 94 per cent of the cases collected 
from the literature. Of the second type, there were seven 
in the cases which the author collected. He concludes that in 
the majority of such cases the infection is introduced into 
the deep tissues of the neck by the injecting needle used for 
local anesthesia passing through infected tonsillar tissue and 
thus into the deeper structures of the neck. 


Waldapfel* discusses the mechanism involved in the produc- 
tion of a post-tonsillitis pyemia and disagrees with Frankel’s 
dictum that it is a descending venous infection which begins 
as a primary thrombus in the tonsillar veins. In Waldapfel’s 
cases, several of whom came to autopsy, he invariably found 
pus somewhere in the parapharyngeal space, and concludes 
that the destructive action results “from the abscess and from 
the spread of the infection into the lymph vessels of the neigh- 
borhood.” The thromboses he does not consider the fatal fac- 
tor but rather a coincidental finding, secondary to the abscess 
— the cure of the patient depending on the successful drain- 
age of the abscess. Consequently, the operation on the throm- 
bosed veins is of less importance. Direct infection of the 
blood stream, he believes, occurs rarely. 


Dixon and Helwig* report the observation of 11 cases of 
nonotitic thrombophlebitis of the internal jugular vein. They 
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believe that trauma to the inflamed tonsillar or peritonsillar 
tissues, a lack of local resistance, and a lowered immunity to 
the infecting organism predisposes to this complication. They 
are under the impression that the lymphatics play only a 
minor part, that perivascular abscess formation rarely occurs, 
and that the thrombophlebitis differs in no way from that of 
veins in the rest of the body. 


Hochfilzer’® refers to a statistical study by Kofler, of 
Vienna, who found six phlegmons reported in 6,000 tonsil 
operations. The former reports an infection of the wound 
bed beginning eight days after tonsillectomy. “The rapidly 
spreading process involved the mandibular joint and produced 
rigidity of the jaw. Eight days after onset of the complica- 
tion, in his effort to relieve the condition by incising the 
abscess from inside, the (referring) physician was forced to 
pry open the jaw in order to reach the tonsillar bed. At that 
time the structure of the bone was already affected by the 
inflammatory process, and this infection apparently involved 
the periostium in the region of the angle of the right man- 
dible, with a subsequent osteomyelitis, followed by a separa- 
tion of bone producing the sequestrum, which was removed 
160 days after the tonsillectomy. 


Every laryngologist who does tonsillectomy under local 
anesthesia should carefully read Shapiro’s’ paper, particu- 
larly that porton of it which deals with the mechanics and 
prevention of the neck infections which occasionally follow 
tonsil operations. He quotes Chamberlin, who describes a 
method of injection designed to prevent such accidents: 


“After preliminary narcotization with morphine or codeine, 
one hour before the operation, the tonsils and pillars as well 
as the soft palate and pharyngeal wall are painted lightly 
with a saturated solution of cocaine in epinephrine. Then, 
with a straight needle and 0.5 per cent procaine hydrochlo- 
ride to the drachm, to which 1 minim (0.06 cc.) of epinephrine 
has been added, superficial infiltration of the pillars is accom- 
plished by introducing the point at three places only so far 
that the eye alone is buried; of these three places, two are 
on the anterior and one on the posterior pillar. The tonsil is 
then pulled with a tenaculum, creating a sulcus which defines 
the lateral border of the tonsil. The needle is now introduced 
to a depth of 1 or 2 cm., when the sensation of entering a 
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dead space will be experienced. Deep infiltration is made in 
two places, toward the lower pole and at a point about the 
middle of the sulcus, from 1 to 2 cc. being injected in each 
place.” 


Havens”? studied an unselected series of 125 cases of sup- 
purative processes in the neck. In 46 of 70 cases in which 
the cause was stated, the condition arose from lesions in and 
about the oral cavities; however, only 12 occurred after den- 
tal extraction. He reports only one death, and this patient 
entered with evidence of jugular and cavernous sinus throm- 
bosis. 


Boemer®*? reviewed 75 case histories of deep pus in the 
neck and notes recovery in 73 of the 75 cases. One of the 
deaths followed a neglected mastoiditis, and in the other the 
presence of the neck infection following tonsillitis and peri- 
tonsillar abscess was overlooked. Of interest is his observa- 
tion that suppuration of the retropharyngeal or deep cervical 
glands accounted for the condition in 49 cases in children. 
One-third of the cases in adults resulted from infection of 
the lower molar teeth. In this respect it is noteworthy that 
Carmody, in discussing Beck’s paper, remarks that most of 
his cases began as infections of dental origin. 


Numerous references to infection of the neck by actinomy- 
cosis are present throughout the literature. Van Wilden- 
berg,’* in an excellent report, makes some very pertinent 
observations. He considers the upper half of the neck as the 
most frequent site of actinomycosis, with the exception of 
the face. When the disease is active deep in the neck, the 
primary lesion is often cicatrized and only scar tissue remains 
as evidence of the original infection. The mediastinum is 
infected secondarily. Deep invasion of the lower part of the 
neck, he states, rarely occurs. The usual course, as in other 
infections, is along the loose connective tissue of the carotid 
sheath. 


Another series, very briefly reported, is that of Havens,” 
who mentions a group of 143 cases of actinomycotic infections 
in which there was only one death. 


A contribution which is worthy of much consideration and 
thought is that of Proetz,** who describes a group of symp- 
toms and signs which point to inflammations of the prever- 
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tebral space as the source of the trouble. He calls attention 
to the fact that infections in this space would have access to, 
and might involve the: M. Longus Colli, M. Longus Capitas, 
pharynx, esophagus, posterior mediastinum, vertebral bodies, 
intervertebral ligaments, spinal nerve trunks C I to T III. 
Thus he offers a possible explanation of the vague pains, 
usually difficult to explain, such as the neuralgias of the occip- 
ital regions supplied by the second, and muscles of the neck 
supplied by the third and fourth spinal nerves, and those 
regions innervated by the brachial plexus. 


Lifschutz* reports a review of the literature revealing 
22 cases of fatal or serious hemorrhage complicating retro- 
pharyngeal abscess, and reports one case that probably orig- 
inated from the internal carotid artery. He calls attention 
to the strong vascular barrier to spread of infection. This 
he attributes to: 1. Presence of vasa vasorum. 2. A rich 
network of perivascular lymphatics and minute nourishing 
vessels. 3. The thick fibromuscular tunica media, the elastic 
adventitia and the endothelium, to which he gives a special 
phagocytic quality. 4. The fascial sheath about the larger 
vessels. Additional safeguards when a vein is attacked are 
the regular pathologic sequence of periphlebitis, phlebitis and 
thrombus formation leading to an occlusion of the vessel. In 
an artery, an aneurysm or sacculation is produced. In either 
case, the pathologic process is relatively slow and of such 
character as to prevent a sudden rupture and severe hemor- 
rhage. But it is worthy of mention that in the majority of 
reported cases the hemorrhage proceeded from the internal 
carotid artery. 


Furstenberg** compiled a series of 11 cases in which the 
infection was confined to the carotid sheath. In all cases a 
periarteritis and phlebitis were present. In four, a thrombo- 
sis of the internal jugular had occurred, and in one instance 
the vagus nerve was destroyed, with paralysis of the recur- 
rent laryngeal nerve. He, too, calls attention to the thick and 
elastic fibrous connective tissue making up the walls of the 
carotid sheath, permitting it much distention without rupture 
—a physical property which he states accounts for the ravag- 
ing effects of infection upon its contents. 


Both Campbell*® and Beck‘ record cases of rupture of neck 
abscesses into the external auditory canal. The former refers 
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to a number of cases reported previously and describes the 
invasion through the posterior-inferior wall of the cartilagi- 
nous canal. The cause of the abscess was not decided, seem- 
ingly originating in one of the lymph glands of the deep 
cervical nodes. The abscess apparently followed the line of 
least resistance, which happened to be into the external audi- 
tory canal. 


Coakley** describes the edema of the larynx that so fre- 
quently accompanies neck infections and states that a major- 
ity of peritonsillar abscess, where they invade the area of the 
posterior pillar, produce some measure of laryngeal edema, 
usually involving only the affected side. He reports several 
cases of acute edema which progressed rapidly and resulted 
in death of the patient before adequate relief could be 
obtained. 


Alden** summarizes the secondary complications in his 
series as follows: 1. Hemorrhage; this is usually due to ero- 
sion of one of the branches of the external maxillary after 
operation (contrast to other cases). This occurred three 
times in his series, and one case was so severe as to endanger 
the life of the patient. 2. Osteomyelitis of the mandible has 
been a frequent complication in the past, yet it was entirely 
absent in this group of cases. 3. Edema of the larynx 
occurred in two cases but did not require tracheotomy. 
Although pneumonia and sepsis may occur, this was not pres- 
ent in any cases of this series. 


An interesting and instructive case was reported by Weid- 
lein,*® in which a sinus tract was demonstrable in the pos- 
terior lateral wall of the right tonsillar fossa. Roentgeno- 
grams taken with a probe in situ and after injection of lip- 
iodol showed a connection with the pharyngomaxillary fossa. 
His explanation of the source of infection was that the 
abscess in the fossa was secondary to the peritonsillar infec- 
tion, became chronic, and remained symptomless because of 
the free drainage through the sinus tract. (Tuberculosis has 
not been ruled out and no report of the microscopic pathology 
of the tonsils is given.) 


TREATMENT. 


Mosher,’ in his classic description, states that: “Pus in 
the necks calls for the surgeon’s best judgment, his best skill 
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and often for all of his courage. A generous T-shaped inci- 
sion will expose the submaxillary gland thoroughly and allow 
it to be turned upward out of its bed. This gives a wide open 
field, which is most reassuring. In searching for deep pus, 
the submaxillary gland is kept out of the way. The surgeon’s 
finger then follows the carotid sheath upward or downward, 
as his judgment dictates. As his finger travels upward, it 
enters the pharyngomaxillary fossa and passes to the outside 
of the tonsil. Then the surgeon feels the end of the styloid 
process. He carries his finger to the outside of this and 
reaches the base of the skull. If the surgeon is dealing with 
pus in the floor of the mouth or in the base of the tongue, an 
incision in the center of the floor of the submaxillary fossa 
can be carried forward or backward, according to indications. 
The whole side of the tongue and the floor of the mouth are 
within easy reach.” 


Barnhill" considers the surgical approach to each of his 
“pockets.” In infections of the floor of the mouth in the early 
stage, he suggests that operating through the mouth may 
prove sufficient and should be tried. An external operation 
can be performed, if necessary. In pharyngomaxillary infec- 
tions, he remains parallel to the mandible, between the sub- 
maxillary gland and the parotid, and dissects upward in the 
direction of the faucial tonsil. For retropharyngeal abscesses, 
the intraoral incision is usually used, although external inci- 
sion is sometimes necessary. For Bezold’s abscesses, the 
removal of the mastoid tip usually opens up the abscess. 
Beck‘ advises that adequate drainage can be best obtained 
through the external route and should be performed wherever 
internal incision has not given adequate drainage. In carotid 
sheath infections he points out, like the others, that this may 
be secondary to infection of any or all of the other compart- 
ments and their contained lymph nodes, and it becomes nec- 
essary to be guided by the degree of sepsis rather than by 
local signs. Thus, the absence of local signs should not be 
construed as sufficient reason to rule out the possibility of 
jugular sheath infection. Likewise, their presence cannot be 
made the sole reason for jugular surgery. He notes how, 
frequently, swelling in the submaxillary space becomes the 
initial manifestation of infection in the neck and the good 
prognosis which may be given in submaxillary space infec- 
tions of dental origin. On the other hand, those not of dental 
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etiology he considers insidious and dangerous, requiring early 
drainage and, if evidence of sepsis is present, exposure and 
examination of the carotid sheath. 


Pearce’ makes note of the temptation to drain through the 
floor of the mouth to avoid external incisions, and flatly states 
that the “local anesthesia is difficult, exposure is inadequate 
and drainage poor.” He believes that the route for incision 
depends upon the personal preference of the operator and the 
special circumstances of each individual case. He also con- 
siders that incision through the tonsillar fossa may be 
indicated in post-tonsillectomy infections. This, I strongly 
condemn in his approach to the pharyngomaxillary fossa. 
Iglauer** advises a small vertical incision made just above and 
behind the angle of the jaw, the parotid being retracted back- 
ward. Scissors are introduced in a median forward direction, 
hugging the internal pterygoid muscle. He quotes Kramm, 
whose operation consists of an incision in the retromandibular 
fossa along the anterior border of the sternocleidomastoid 
muscle and behind the parotid. In this manner, one may 
enter more directly the pre- or retrostyloid compartments. 
Patterson*®* advises opening all retropharyngeal abscesses of 
pyogenic origin through the buccal route and all tubercular 
lesions through a cervical incision. He suggests preliminary 
aspiration, especially in the tubercular abscesses. Havens** 
is at variance with other laryngologists as to treatment, his 
policy being to permit them to “burrow to the surface,” allow- 
ing them to go on to a stage in which fluctuation may be made 
out; however, he further adds the possibility that fluctuation 


will not be palpable, and so in these cases could hardly depend 
on this late sign. 


Alden states that the location of the incision must depend 
entirely upon the location of the pus. If clearly submental, a 
midline neck incision will satisfactorily drain such an accumu- 
lation. Occasionally, when the abscess is located immediately 
under the front of the tongue it can be drained by intraoral 
incision. If the submaxillary and parapharyngeal regions 
have been invaded, the Mosher incision may be used. His 
type of incision has given the most satisfactory results. He 
emphasizes the use of neoarsphenamine, both as a prophylac- 
tic and treatment of neck abscesses of dental origin, and 
reports spectacular results in some cases and improvement 
in all after its use. 
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OTOLOGIC ADSPICE.* 
Or. I. FRIESNER, New York. 





In inaugurating this session I should like to extend to our 
guests and to the members a most hearty welcome, and 
declare this, the Seventy-second Annual Meeting of the Amer- 
ican Otological Society officially opened. 


I do not believe that I shall have discharged my full duty 
to the Society did I not, at this time, publicly express my 
thanks to our Council. We have been beset by some serious 
problems and no one could have received a greater degree of 
helpfulness and co-operation from the Council than that 
which they have given so generously during the past year. 


I trust that you will forgive my seeming impertinence if I 
attempt to explain and paraphrase the title which I have 
chosen for my annual address. 


Some 40 years ago I was a student at the College of the 
City of New York. During that time I came under the influ- 
ence of Prof. Charles G. Herbermann, for whom I had a high 
regard. He was a noted scholar, the editor of the Catholic 
Encyclopedia and a great philosopher. Immediately outside 
his lecture room was a large stained-glass window in which 
was set the seal of the college. This seal presented the head 
of a woman facing in three directions; the first looking back- 
ward, Respice; the second looking directly outward, Adspice; 
and the last looking forward, Prospice. In discussing the 
significance of the seal with Prof. Herbermann, he impressed 
upon me the thought that if one based his judgment soundly 
upon the lessons of history and that which had passed 
(Respice), and looked fearlessly with candor to oneself at 
that which was transpiring in the present (Adspice), one 
could view the future (Prospice) with hope and equanimity. 
It is this philosophy that I have attempted to develop in part 
and perhaps all too inadequately in this address. 


*President’s Address before the Seventy-second Annual Meeting of the 
American Otological Society, Inc., Rye, N. Y., May 22, 1939 

Editor's Note: This ms. received in Laryngoscope Office ont accepted for 
publication, May 29, 1939. 
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In the science and art of medicine, progress sometimes is 
made so rapidly and new concepts crowd one another so 
closely that we have considerable difficulty in accurately eval- 
uating the advances that have been made, and in applying 
them in a practical manner. It occurred to me, therefore, 
that instead of attempting to present something new or to 
advance some original concept concerning something old, it 
might be more advantageous at this time to pause and to 
reflect upon a few of the more important things that have 
been done or should be done in our field. I do not propose 
to review specific advances in detail but rather shall attempt 
to point out and to discuss what seem to me to be certain 
general trends in otology. 


In every field of scientific endeavor, a periodic review of 
recent accomplishments, a critical evaluation of the facts at 
hand, and an attempt to determine the basis for their appli- 
cation is essential. In business, this would be considered as 
taking stock or inventory; perhaps a determination of the 
extent of personal aggrandizement. In medicine such a proc- 
ess has a far more important and more impersonal value. 
Save for the satisfaction that comes from acquiring knowl- 
edge, there is no question here of personal aggrandizement. 
On the contrary, the knowledge thus acquired is further uti- 
lized in an effort to prevent, to ameliorate and to cure the ills 
of others. Incidentally, were this the only refutation of the 
statement that medicine is a business, it alone would suffice 
to place the practice of medicine above and beyond the cate- 
gory of trade. 


In discussing recent accomplishments in our field, we must 
include not only those advances which have been made directly 
in otology but also discoveries made in the more general 
field of medicine, chemistry, physiology and other allied 
sciences. Some of these may have only a collateral or indirect 
bearing on our specialty, but the influence of others has been 
of paramount importance in our task of preserving life. We 
should discuss, too, the newer operative procedures which 
have been suggested, as well as modifications of the older and 
more generally accepted procedures. In addition, considera- 
tion must be given to certain changes in our attitude toward 
and our views regarding disease entities, the therapeutic 
handling of which has long been fixed by tradition. All of 
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these changes have been brought about partly by influences 
which one might characterize as endogenous, i.e., arising from 
within the specialty of otology, and partly by exogenous 
influences, or those based upon ideas and discoveries made 
outside of our field. 


If we view the progress made in the basic sciences that per- 
tain to otology we are impressed, for example, by the fact 
that knowledge of the minute anatomy and pathology of the 
temporal bone has become more thorough and more wide- 
spread. It bespeaks a salutary state of affairs when otologists 
thus evidence their desire to become more thoroughly familiar 
with the details of the field with which they are dealing. 


Despite the fact that great efforts have been made to clarify 
our ideas regarding the physiology of hearing, we are, how- 
ever, still in the doldrums. As Guild stated two years ago, 
we still do not know how we hear. On the one hand, it seems 
to be generally accepted that, based upon the experiments of 
Wever and Bray, sound waves cause changes in electrical 
potentials in the cochlea. On the other hand, no unanimity 
of opinion exists as to the exact interpretation and signifi- 
cance of the Wever and Bray phenomenon. In fact, certain 
investigators (Ashcroft and his co-workers) are of the opin- 
ion that the cochlear response as evidenced by the Wever and 
Bray phenomenon does not arise in the organ of Corti but 
results from polarization of the membranes within the coch- 
lea. Thus, it would follow that the elicitation of the Wever 
and Bray phenomenon is not at all an index of the hearing 
activity of Corti’s organ. Under the circumstances, it would 
seem timely to attempt to correlate these diverse views in 
order to unify our theories regarding the physiology of hear- 
ing. This would be an important preliminary step in the 
development of an intelligent treatment of those derange- 
ments of labyrinthine function which, at present, defy our 
most persistent efforts. 

An analogous situation exists in regard to what has been 
called the Méniére syndrome. It seems obvious that this dis- 
turbance is due to a variety of causes; even though, basically, 
it is most often produced by alterations in intralabyrinthine 
pressure. The proof of the validity of the latter theory is to 
be found in the clinical and experimental evidence of Fursten- 
berg, Dederding, Mygind, Foldes and Wittmaack which link 
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this phenomenon definitely to water and salt metabolism. On 
the other hand, if the phenomenon were invariably due to 
intralabyrinthine changes, it would be difficult to understand 
why the operative procedure of Dandy is not invariably suc- 
cessful. 

I believe that you will agree that the advocation of new 
remedies, be they medicinal, or surgical, is followed all too 
frequently by their wide use and indiscriminate application. 
This perhaps may be of some value, since from the chaotic 
state which results there may emerge, after a time, a rational 
basis for sounder therapy. It is the element of time, however, 
to which criticism might justly be applied. Carlyle has said 
that “‘the eye sees only what it brings the power to see.” The 
criticism frequently leveled at clinicians—to paraphrase 
Carlyle — is that “the eye sees what it brings the desire to 
see.” This is, after all, a natural tendency in those endowed 
with enthusiasm but one which must be constantly combatted 
by unwavering candor with oneself. Only by rigid intellec- 
tual honesty can real scientific advance be brought about. 
Critical and analytic presentations of new procedures and 
new remedies are the only means of separating the wheat 
from the chaff. This sifting process would be much more 
rapid were there greater appreciation of the value and the 
necessity of presenting the facts in their entirety. To have 
you understand my meaning I need only to recall to your 
minds the early reports concerning the use of sulfanilamide. 
The toxic influences of this drug upon the skin, the blood and 
the central nervous system, with the attendant eruptions, 
corpuscular changes and neurological phenomena, fever, etc., 
as a rule were reported later than were many of the appar- 
ently successful results. While it is obvious that, in the main, 
these untoward concomitants were greatly outweighed by the 
therapeutic value of the drug, a much more critical evalua- 
tion of the agent would have been obtained had the entire 
picture been described at one time. Thus, the fever, the 
leukopenia, the tendency toward agranulocytosis and many 
other phenomena might not have been misinterpreted, par- 
ticularly in the presence of persistent and progressive infec- 
tion. I do not mean to imply that facts were deliberately 
suppressed but, none the less, most of the emphasis in the 
published reports tended to be laid upon “what the eye 
desired to see.”” Were there more regard for the value of the 
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entire truth and less striving for priority, this state of affairs 
probably would not have occurred. 


One of the recent changes that has impressed me is the 
greater attention that otologic surgeons generally have paid 
to hearing function. This attitude of conservation is based 
upon profound changes that have occurred in our estimate of 
values. Let me illustrate by a single instance. Not so long 
ago, the advancement of students in their own schools or 
from academic courses to professional schools was based 
almost wholly upon scholastic achievements. In this matter 
a rather important change has taken place. In many institu- 
tions, increasing stress is being laid upon the ability of 
candidates for advancement to properly adjust themselves to 
their particular environment, upon their ability to meet life, 
to mix agreeably with and take their places among their 
fellows. Facts regarding these items are recorded so that an 
estimate is made of the man in general rather than of his 
information alone. Under such circumstances these person- 
ality factors at times have been exalted to such importance 
that the “grind” is almost, ipso facto, suspect. In line with 
this new tendency to give greater consideration to personal 
factors, no one can deny the effect upon the individual of 
any element that tends toward a feeling of inferiority. 
Among such elements or conditions, those which concern us 
are disturbances of hearing function and deformities and 
disfigurements consequent upon our operative procedures. 
Our attempts to conserve and improve hearing function and 
to relieve or obviate deformities resulting from our operations 
are, to say the least, our contributions toward the eradication 
of factors which might be productive of maladjustment and 
inferiority. The recent interest in the restoration of the 
function of the facial nerve destroyed by trauma or disease 
is in line with these efforts. 


In the category of that which I have characterized as 
endogenous influences might be placed the efforts of otologists 
toward the more conservative surgical management of otitic 
sepsis, 7.e., sinus thrombosis. It has long been known that 
the vertical scar in the neck resulting from the conventional 
operative approach to the jugular vein has a tendency to 
broaden and become unsightly. Some of us, following the 
technique of the general surgeons, have substituted for the 
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vertical incision one which is more horizontally placed. 
Whereas in time the former has a tendency to broaden, the 
latter becomes smaller and less visible. Another step in the 
direction of conservatism has been the attempt to cure sinus 
thrombosis without direct attack upon the jugular. Regard- 
less of your individual attitude in this matter, it cannot be 
denied that increasing experience has demonstrated that sur- 
gery upon the jugular is not invariably necessary in these 
cases. 


One of the advances which is “exogenous” to otology and 
which may build a firmer foundation for restricted surgical 
therapy in sinus thrombosis is the use of sulfanilamide. 
The greatest danger which besets an individual suffering from 
sinus thrombosis is bacteremia. Since this often is controlled 
by sulfanilamide there no longer exists the same necessity 
for attempting to exclude the area of phlebitis and thrombosis 
from the general circulation. In this connection, however, 
it must not be forgotten that sulfanilamide with rare 
exceptions has little or no effect on avascular tissues; there- 
fore, as a rule the infected thrombus still must be dealt with 
surgically. 


Another exogenous influence upon otology has its origin in 
the field of oral surgery. The members of this specialty, in 
conjunction with the otologists, have made a distinct contri- 
bution. The relationship between malocclusion, resulting in 
changes in the mandibular articulation, and aural pain, head 
noises and consequent disturbances in hearing has been fairly 
well established in the opinion of some careful observers. 


It is gratifying to note, too, that there has been a radical 
departure from the laissez allez attitude toward progressive 
deafness resulting particularly from otosclerosis. This would 
seem to indicate general dissatisfaction with the older meth- 
ods of treatment and a recognition of their general lack of 
therapeutic value. Attempts have been made to study clin- 
ically the relationship between loss of hearing and nutritional 
disturbances, particularly those due to vitamin deficiencies. 
Remarkable in this connection are the efforts to prevent pro- 
gressive deafness by X-ray and radium treatment of adven- 
titious lymphoid tissue in and about the Eustachian tube 
during childhood ; however, the surgical approach toward the 
restoration of function in this condition has aroused by. far 
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the greatest interest. Here, too, it is of extreme importance 
that the evidence be presented in its entirety as rapidly as 
possible. In order to critically evaluate this therapy we must 
know many things, including the dangers. These comprise 
not only those perils which can be obviated by careful tech- 
nique but also the more remote dangers, whatever they may 
be. A comparison between the improvement following oper- 
ation and that obtained from the various hearing aids is also 
necessary. We should know the incidence of regressions and 
the duration and degree of improvement in those who have 
been benefited. To all these questions as yet there is no 
answer. Yet all must be answered before the conscientious 
physician is justified in recommending this approach toward 
the improvement of a condition which has such distressing 
social and economic consequences. On the other hand, until 
all of the facts are known it is equally illogical to condemn 
new procedures as to exalt them. 


Within the past year or so there has been increasing evi- 
dence that the otologic surgeon, in his attempts to deal with 
foci of infection complicating either acute or chronic suppu- 
ration in the ear and the mastoid has given much greater 
consideration to hearing function than heretofore. Only 
recently, Smith has stressed a principle in the treatment of 
chronic discharging ears which demonstrates this fact. “The 
ultimate objective,” he says, “in the management of these 
cases is, therefore, first to remove the danger and then allow 
as much of the conducting apparatus to remain as possible in 
those cases in which it is consistent with the safety of the 
individual.” Nothing further need be said to illustrate the 
progress which has been made since our early attempts to 
cure chronic middle ear suppuration and mastoiditis by a rad- 
ical procedure which involved complete exenteration of all 
middle ear tissues. 


So, too, in our attempts to deal with suppurating foci in 
the deeper portions of the temporal bone along the floor of the 
skull, it is important to note that such infections have been 
relieved with safety to the patient without causing complete 
destruction of middle ear tissues and the attendant disturb- 
ance of the hearing function. Sufficient evidence already has 
been accumulated to prove that in many instances the more 
conservative approach has been adequate insofar as saving 
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life is concerned and has had the gratifying effect of con- 
serving hearing. 


Outstanding amongst the advances which have been made 
in fields other than otology, but whose influence is of para- 
mount importance in our specialty, is the discovery and clin- 
ical application of sulfanilamide and its derivatives. Studies 
by bacteriologists, chemists and hematologists, in addition to 
those of clinicians, have now rounded out the picture of the 
effects of this drug so that there is increasing regard for its 
present value as well as great hope for its possibilities in the 
future. While it has been definitely established that sulfanil- 
amide has a bacteriostatic influence chiefly upon streptococcus 
hemolyticus beta, changes in its composition by the substitu- 
tion of other radicals have widened its effectiveness so that 
now even the encapsulated organisms (pneumococci) are 
amenable to its controlling influences. 


I will not discuss the problems nor the details of its appli- 
cation since I hope much of this will be brought out in the 
scientific presentations which are about to follow. I cannot, 
however, forego mention of the effects of sulfanilamide and 
its derivative sulfapyridine in meningitis, both of streptococ- 
cic and pneumococcic origin. No one who has spent a lifetime 
in the practice of otology and through the years has experi- 
enced repeatedly the almost invariably fatal outcome of this 
dread disease can fail to be deeply moved as he observes cures 
following the use of this agent. While, heretofore, isolated 
recoveries from meningitis have been hailed as miracles, the 
increasing number of cures reported in the literature during 
the past two years gives hope and promise that at last we 
have begun to master this hitherto uniformly fatal condition. 
It has been given to this generation of otologists to witness a 
true miracle. For this we should be profoundly grateful. 


I trust that my attempt at philosophical dissertation has 
not bored you, and conclude with the thought that if I have 
impressed upon you the need for looking backward (Respice) 
from time to time and critically analyzing contemporary 
development (Adspice), we may all look into the future 
(Prospice) with confidence that the field to which we have 
devoted ourselves will continue to occupy the honorable and 
important position which it so richly deserves. 


36 East 73rd Street. 











SYMPOSIUM: DEEP INFECTIONS OF THE NECK. 


(a)—APPLIED ANATOMY IN DEEP INFECTIONS OF THE NECK.* 
Dr. JOHN M. LORE, New York. 


In recent years there has been a wealth of excellent writ- 
ings on neck infections, in which the anatomy of the region 
involved has received due consideration. Most of these pub- 
lications': *: *. + *. © received their inspiration and impetus from 
the classical writings of Mosher.’ * 


For many years we have been interested in the practical 
application of our anatomical knowledge of the region under 
discussion this evening, and in our cadaver work at college 
and the Manhattan Eye, Ear, Nose and Throat Hospital this 
has been our guiding motive. 


The pure anatomy, unless it can be visualized from a prac- 
tical viewpoint, becomes just that—pure anatomy. Of course, 
a basic knowledge of this anatomy is necessary. A _ knowl- 
edge of the mandible, styloid process, hyoid bone, thyroid 
and cricoid cartilages, not to mention the carotid arteries, 
upper end of the esophagus, cervical fascia and the various 
cranial nerves and neck muscles, does not serve its maximum 
usefulness unless it is correlated and available for practical 
application. 


For example, if one associates the angle of the jaw with 
the lower limits of the pharyngomaxillary space, or the place 
where the submental area meets the front of the neck, locates 
the hyoid bone, and the upper border of the thyroid cartilage 
is at the level of the fourth cervical vertebra, which, in turn, 
is at the level of the bifurcation of the common carotid artery, 
and, further, that the cricoid cartilage is at the level of the 
sixth cervical vertebra, at which level the esophagus starts, 
and where the carotid tubercle is located, then our knowledge 
begins to assume a practical meaning. These surgical land- 
marks are easily identified. For instance, take your index 
finger and place it on the chin (midline). Then pass it down 








*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, Dec. 21, 1938. 

Editor’s Note.—This ms. received in Laryngoscope Office and accepted for 
publication, Feb. 2, 1939. 
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the center of the neck. When you come to the angle formed 
by the submental area and the front of the neck, you will 
have reached the level of the hyoid bone. You will therefore 
know that the submaxillary gland, the lingual artery, exter- 
nal maxillary artery and many muscles (suprahyoid) will 
be found in the area above the level of the hyoid bone and 
below the lower margin of the mandible.*° Continuing down 
the front of the neck we feel a variable space below the 
hyoid bone, before contacting the thyroid notch. This space 
is smaller or larger, depending on whether the head is flexed 
or extended, and is bridged over by the thyrohyoid mem- 
brane. This space locates the main part of the epiglottis and 
is pierced laterally by the internal branch of the superior 
laryngeal nerve and the internal branches of the superior 
thyroid artery and vein. As stated above, the level of the 
upper border of the thyroid cartilage is at the level of the 
fourth cervical vertebra and it is at this level that the com- 
mon carotid artery bifurcates into the external and internal 
branches. It might not be amiss to state at this point that 
the external artery is really internal to the internal carotid 
artery, its name really depending on the distribution of its 
branches. Also of importance is that the external carotid 
artery is the one with branches in the cervical region, the 
internal carotid artery having none. And still continuing 
down, we come to a small gap or space between the lower 
border of the thyroid cartilage and the upper border of the 
cricoid cartilage, a space which is bridged by the cricothyroid 
membrane or conus elasticus. The cricoid cartilage, which 
is next felt, is an important landmark, denoting the level of 
the sixth cervical vertebra with its carotid tubercle and the 
beginning of the esophagus. The surgical importance of this 
landmark cannot be exaggerated. In cervical periesophageal 
abscesses or pulsion diverticula of the esophagus, the upper 
limit of one’s incision is easily determined. 


Immediately below the cricoid cartilage, the finger next feels 
the isthmus of the thyroid gland, and below this, in not too 
stout a person, the tracheal rings. At the termination of the 
journey down the front of the neck the finger finally reaches 
the upper border of the sternum. The space above this spot 
is called Burns’ space (suprasternal). 


Another surgical landmark of great importance is the ster- 
nocleidomastoid muscle, inasmuch as the so-called anterior or 
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posterior approaches to the deep neck are predicated on the 
position of the anterior or posterior borders of this muscle. 
Another point worth while remembering is the midpoint 
between the tip of the mastoid and the sternoclavicular articu- 
lation, along the posterior border of the sternocleidomastoid 
muscle, this point indicating the emergence of the cervical 
nerves. 


In our studies of specific areas concerned with suppuration 
in and about the neck we have depended on: 1. three dimen- 
sional analyses by means of X-rays of suitable sections of tis- 
sue, and 2. the injection of dyes and opaque material to deter- 
mine the pathways of extension or least resistance. By this 
method we have been better able to visualize, among other 
things, the cervical fascia. 


Cervical Fascia: The cervical fascia has received consid- 
erable attention from anatomists,'’'** and rightfully so. 
Whether it is described as having two or three layers really 
makes no difference, as long as one understands its purpose. 
We know, of course, that each muscle has its own fascial 
covering, just as the vessels and organs in the neck. How- 
ever, that is not the fascia we are interested in. 


We like to look upon it as a wrapping for groups of mus- 
cles, vessels and organs, so that one group becomes separated 
from the other. Extension of pus in any of these groups is 
limited laterally by the wrapping of fascia, but it does not 
prevent it from spreading up or down. Try to conceive the 
neck as being one large bundle (bound by the superficial 
layer of the deep cervical fascia), inside of which we find 
smaller ones, such as the carotid sheaths, visceral compart- 
ment containing, among other things, the organs of respira- 
tion, speech and deglutition, and the large bundle bounded 
anteriorly by the prevertebral layer. Thus it will be easier 
to conceive how pus would spread in any given space. 


1. Technique of Three Dimensional Studies: The principle 
utilized has been that of “seeing” through variable thicknesses 
of tissue by means of X-rays, three planes of any given point 
being used. For example, if the area to be studied was involv- 
ing the styloid process, a cross-section (horizontal), a sagit- 
tal section, and a frontal section, all having the styloid proc- 
ess, were obtained and then X-rayed. The sections utilized 
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were all formaldehyde specimens which had been allowed to 
dry a little so that there would be some separation of the 
various structures in the specimens. These sections were, for 
the most part, one-half inch thick. The thicker sections were 
utilized for the injection of an opaque material to note how 
the infections would extend. 


2. Injection of Dyes and Opaque Materials: The dye used 
by us was methylene blue and the opaque materials were 
lipiodol and bismuth. For instance, if the pharyngomaxillary 
area was to be studied, an unsectioned head and neck was 
first obtained. Then two injections of dye were made—one 
on each side. The first one was made through the anterior 
faucial pillar, to a depth of about one-half inch, so that the 
point of the injecting needle would pierce the constrictor mus- 
cle and the dye would be deposited in the so-called anterior 
compartment of this space. The second injection would be 
made on the other side, the site of puncture being back of 
the posterior faucial pillar and also at a depth af about one- 
half inch. The dye so injected was intended to reach the 
posterior compartment (carotid sheath) of this pharyngo- 
maxillary space. 


The injections having been made (about 5 cc. of dye), a 
surgical approach to the space was made until the dye was 
located and its distribution noted. It was startling to note 
that in many of our injections we were able to demonstrate 
dye either along or within the carotid sheath. And yet, it is 
a logical finding, because the posterior compartment is in 
reality the carotid sheath with its contents. 


The same principle was used in studying infections follow- 
ing dental injections for extraction of teeth from the lower 
jaw. A point in the floor of the mouth. opposite the second 
molar, was selected and variable amounts of dye injected just 
under the mucous membrane. In cases where only a few 
cubic centimeters were injected, most of the dye was located 
above the mylohyoid muscle, but where larger amounts were 
used, the dye was located in the submaxillary area, under 
the mylohyoid muscle, but not involving the submaxillary 
(substance) gland itself. And so on, as will be shown later. 


The Parapharyngeal or Pharyngomazillary Space: Prac- 
tically all writers, with the possible exception of Hall,’* con- 
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sider the so-called posterior compartment as a part of this 
space. In our studies we found that the anterior compart- 
ment was in reality the pharyngomaxillary space and that 
the posterior compartment was nothing more nor less than 
the prolongation upward of the carotid sheath. 


Studying Figs. 1, 2, 3, 4, 12, 13, 14, 20, and 21, it can 
be stated that this potential space (for it does not exist until 
occupied by pus or fluid) starts at the base of the skull and 
extends down to about the level of the angle of the jaw. For 





Fig. 1. Cross-section of head at the level of the external auditory canal. 
(A) External pterygoid plate. (B) Upper limit of pharyngomaxillary space 
(undistended). (C) Styloid process. (D) Parotid gland; this portion is 


practically devoid of fascial covering. (E) Petrous portion of internal 
carotid artery (cut as it curves forward). (F) External auditory canal. 
Note that the potential space lies anterior and internal to the styloid 
process and internal carotid artery. 


a better understanding of this space, when distended, it may 
be described as being roughly diamond-shaped. The antero- 
medial wall is made up of the pharyngeal wall, the bucco- 
pharyngeal fascia being the structure in intimate contact with 
this space (see Figs, 2, 3, 4,21). The anterolateral wall is the 
fascial covering of the internal pterygoid muscle (see Figs. 2, 
3, 4, 21). The anterior prolongation of these fascial cover- 
ings unite anteriorly. Posterolaterally, we find the fasciai 
coverings of the parotid gland (in its lower part), of the 
styloid process and its muscles, and part of the anterior wall 
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of the carotid sheath (see Figs. 2, 3, 4, 13). Superiorly, the 
parotid gland fascial covering is absent (see Fig. 1). The alar 
fascia (see Figs. 3, 4, 7), forming the posteromedial wall, com- 
pletes the fascial lining of the potential space. 


The posterior compartment (carotid sheath), while it is a 
separate anatomical entity, bears a close relationship to this 
space, both clinically and pathologically. Pus in this space 
can find its way down into the neck by following down along 
the anterior wall of the carotid sheath (see Figs. 13, 14) and 





Fig. 2. Cross-section of head at the level of the uvula and tonsil fossa. 
(A) Ramus of mandible.- (B) Internal pterygoid muscle. (C) Uvula. 
(D) Parotid gland; this portion has thin fascial covering. (E) Styloid 
process. (F) Pharyngomaxillary space (encircled area). (G) Lateral exten- 
sion of prevertebral fascia forming posterior part of carotid sheath. 
(H) Internal jugular vein—anterior and internal to this is the internal 
carotid artery. At this level space (F) lies anterior to the carotid sheath, 
posterior to the internal pterygoid muscle and medial to the parotid gland. 
Part of the anterior wall of the carotid sheath is the alar fascia. 


may also involve the contents of the sheath (jugular vein 
thrombosis). Injections with dyes showed clearly how the 
dyes found their way into the neck, viz., by following the 
carotid sheath, either without or within. These injections also 
showed the dyes extending up toward the base of the skull. 
In no instance, however, was any dye found in the preverte- 
bral or retropharyngeal space. 


With this in mind, suppose we direct our attention to the 
anatomical considerations in the surgical approach to this 
space. 
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We have two possible ways of reaching it. The first is the 
internal route which can be easily visualized by studying Figs. 
2, 3, 4, and 21, and the other is the external approach. 


In the internal approach the anatomy involved, or the 
structures encountered, are the mucous membrane, the pharyn- 
geal aponeurosis (not to be confused with the buccopharyngeal 
fascia), the superior constrictor muscle and bucco-pharyngeal 
fascia. This would presuppose the absence of the faucial ton- 
sil, the approach being made through its fossa. 





Fig. 3. Cross-section of head at the level of the uvula. (A) Ramus of 
mandible. (B) Internal pterygoid muscle. (C) Pharyngomaxillary space 
(undistended). (D) Carotid sheath. (E) Pharynx. (F) Alar fascia. 
(G) Retropharyngeal space. This shows the carotid sheath as a distinct 
entity lying posteriorly and externally to space (C). 


In the external approach (uncomplicated cases) the incision 
is placed parallel to the lower border of the mandible and 
sufficiently below it to clear the lower edge of the submaxillary 
gland. The posterior limit of this incision is a point midway 
between the tip of the mastoid process and the angle of the 
jaw, and will extend anteriorly to about the anterior limit 
of the submaxillary gland. The structures cut are the skin, 
superficial fascia. platysma muscle and the superficial layer 
of the deep cervical fascia. When the superficial layer of 
this deep cervical fascia has been incised, the knife or scis- 
sors is discarded and the space entered by means of a clamp 
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or finger, the point of entry being just behind the angle of 
the jaw. Upon entering this space, it will be a simple matter 
to palpate the tip of the styloid process posteriorly, and the 
stylomandibular ligament anteriorly. By discarding the cut- 
ting instrument there will be little likelihood of injuring the 
external maxillary artery or the hypoglossal nerve. One word 
of caution: while on the cadaver it is very simple to identify 
the structures enumerated above, in cases of infection the 
tissues are all matted together and it will be somewhat more 





Fig. 4. Cross-section of head at the level of the tongue. (A) Mandible. 
(B) Tongue. (C) Internal pterygoid muscle. (D) Pharynx. (E) Posterior 
pharyngeal wall. (F) Parotid gland. (G) Opaque material injected pos- 
teriorly through pharyngeal wall; this had tendency to extend posterior 
to carotid sheath. (H) Opaque material injected laterally through pharyn- 
geal wall; this had tendency to extend lateral and anterior to carotid 
sheath. 


difficult to identify them all. Fortunately, the superficial layer 
of the deep cervical fascia will be the easiest to recognize. 
When the infection has extended down into the neck, then 
the approach is different. 


Floor of the Mouth and Submazillary Space: Infections in 
this region may be above the level of the floor of the mouth 
or below it in the submaxillary space. A proper appreciation 
of these infections is dependent almost entirely on a prac- 
tical knowledge of the anatomy of these areas. Suppose we 
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reconstruct these areas. First, let us take a frontal section 
passing through the second molar tooth (also saggital sec- 
tion (see Figs. 19, 20, 21). Let us note the relative positions of 
the mandible and the hyoid bones (see Figs. 12 to 18). Then let 
us locate the mylohyoid ridge on the inner surface of the lower 
jaw. A heavy line or lines going from this ridge to the hyoid 
bone will locate the position of the mylohyoid muscle (see Figs. 
5, 6, 14 to 19). Under this mylohyoid muscle and lying close 
to the part of the mandible below the level of the ridge will 
be found the submaxillary gland, while above this same muscle 
and almost directly above the submaxillary gland will be found 





Fig. 5. Cross-section of head through the lower part of mandible. The 
arteries in this section were injected. (A) Mandible. (B) Mylohyoid muscle. 
(C) Base of tongue. (D) Pharynx. (E) Pharyngeal wall. (F) Retropharyn- 
geal space, (G) Sternocleidomastoid muscle. (H) Prevertebral fascia;. 
Note how the retropharyngeal space (E) can be easily reached by posterior 
approach (posterior to sternocleidomastoid muscle and carotid sheath). 


the sublingual gland, lying between the tongue and the inner 
surface of the mandible. Covering the sublingual gland will 
be mucous membrane. The fascial covering of the submaxil- 
lary gland is derived from the fascia coming from the hyoid 
bone. On leaving the hyoid bone, it still is in one layer, 
but as this single layer approaches the lower edge of the 
mandible, it again splits into two layers to enclose the sub 
maxillary gland, the deeper layer lining the under surface of 
the mylohyoid muscle and the outer layer going directly to 
the lower edge of the mandible. Let us consider a little more, 
this mylohyoid muscle. As stated, it arises from the mylo- 
hyoid ridge, the fibres extending medially and backward to 
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be inserted on the hyoid bone and median raphe, uniting with 
the muscle of the other side at this raphe. The posterior limit 
of this muscle is usually between the second and third molars. 
The general slope of this muscle from behind forward is down- 


ward, so that pus will have a tendency to gravitate towards 
the chin. 


While the submaxillary gland lies below the floor of the 
mouth, its duct (Wharton’s) finds its way above the mylo- 
hyoid muscle and under the tongue. 





Fig. 6. Cross-section of head at slightly lower level than Fig. 5. (A) 
Mandible. (B) Floor of mouth. (C) Hyoid bone. (D) Epiglottis (note 
valleculae just anterior to epiglottis). (I) Hypopharynx. (F) Pharyngeal 
wall. (G) Retropharyngeal space; note how the lateral pharyngeal space 
comes in contact with the carotid sheath. (H) Carotid sheath vessels. 


Surgically, this anatomy is of great significance. Infec- 
tions originating above the mylohyoid muscle, as, for exam- 
ple, from dental infections, will first manifest themselves in 
the mouth, pushing the tongue up, later spilling over the pos- 
terior border of this muscle and finding their way into the 
submaxillary space and neck. 


Surgical approach to these infections located above the mus- 
cle is through the mouth, the only structure necessary to 
incise being the mucous membrane. 
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Infections in the submaxillary space may be considered as 
either periglandular or glandular. The external manifesta- 
tions may be similar in character, the periglandular ones being 
the severer and more dangerous. There is one definite dis- 
tinguishing difference between the two, viz., in the case where 
the infection is outside the gland, no pus can be demonstrated 
coming from Wharton’s duct, whereas in the case where the 
infection is confined to the gland, pus may be expressed from 
the duct. 





Fig. 7. Cross-section of head at about the same level as Fig. 6. (A) Hyoid 
bone. (B) Epiglottis. (C) Pharynx. (D) Pharyngeal wall. (E) Vessels in 
carotid sheath. (F) Alar fascia. (G) Opaque material injected through 
lateral pharyngeal wall; note tendency of material to go anterior to 
carotid sheath. (H) Opaque material injected through pharyngeal wall. 
Note how this material has extended posterior to carotid sheath. Also note 
how large the Retropharyngeal space is. 


In either case the surgical approach is external (although 
in submaxillary gland infections, drainage may be via Whar- 
ton’s duct or by removal of an offending calculus via the 
mouth). In the periglandular infections the external incision 
is placed parallel to the lower border of the mandible and 
slightly below the level of the submaxillary gland and may 
extend from the midline (chin) to the angle of the jaw, 
depending upon the extensiveness of the infection. In the 
glandular infections the incision is placed higher, viz., over 
the gland itself. The incision will involve, in either case, the 
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skin, superficial fascia, platysma and deep cervical fascia. 
Once the deep fascia has been incised it becomes a simple 





Fig. 8. Cross-section of neck at the level of the hyoid bone. Arteries 
have been injected. (A) Hyoid bone. (B) Epigiottis. (C) Hypopharynx. 
(D) Pharyngeal wall. (E£) Retropharyngeal space; note to what size it can 
be distended and how far laterally it extends. Also how close it comes to 
the carotid sheath. 





Fig. 9. Cross-section of neck through the lower part of the thyroid car- 
tilage. Arteries have been injected. (A) Thyroid cartilage. (B) Cricoid 
cartilage. (C) Laryngopharynx. (D) Pharyngeal wall. (E) Retropharyn- 
geal space; note how prevertebral fascia extends laterally to form pos- 
terior part of carotid sheath. 


matter to reach the submaxillary space and the under surfac- 
of the mylohyoid muscle. Naturally, to reach the pus in the 
gland, the capsule will have to be incised. 
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If the infection is more medially placed the external inci- 
sion may be placed in the midline (submental region), extend- 





Fig. 10. Cross-section of neck at the level of the seventh cervical ver- 
tebra. Arteries have been injected. (A) Trachea. (B) Thyroid gland. 
(C) Esophagus; note periesophageal space and its relation to the carotid 
sheath. 





Fig. 11. Sagittal section. (A) Mandible. (B) Portion of parotid. gland. 
(C) Portion of submaxillary gland. 


ing down from the chin. Here no structures of importance 
are encountered, giving an avenue of approach to either sub- 
maxillary region in addition to the submental area. 
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These observations have been supported by both the experi- 
mental work with dyes and in actual cases. 


Lateral and Retropharyngeal Spaces: A detailed descrip- 
tion of the pharynx, while desirable, would consume too much 
time for this presentation. Moreover, laryngologists are 
familiar with its general anatomy. The pharynx, as is known, 
extends from the under surface of the sphenoid to the begin- 
ning of the esophagus. Its wall, from within out, is composed 
of mucous membrane, aponeurosis, muscle (constrictors) and 
buccopharyngeal fascia. Separating it from the prevertebral 
fascia is loose areolar tissue, permitting movements of the 





Fig. 12. Sagittal section. (A) Mandible. (B) Portion of parotid gland. 
(C) Portion of submaxillary gland. (D) Artery to submaxillary gland. 
(E) Pharyngomaxillary space (undistended). Note part of internal carotid 
artery posterior to it. 


pharynx. It is the wall of this pharynx which forms the 
anterior boundary of the retropharyngeal space. Posteriorly, 
this space is bounded by the prevertebral muscles and the 
prevertebral fascia. Superiorly, this space extends to the base 
of the skull, while inferiorly it becomes continuous with the 
posterior mediastinum. The lateral pharyngeal space is really 
that portion of the retropharyngeal space which extends lat- 
erally beyond the lateral limits of the pharynx (see Figs. 2 to 
9, 13 to 18). 
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The lateral relations of this space vary, depending upon 
the level studied. For the sake of convenience it may be arbi- 
trarily divided into two portions: superior and inferior. 


The superior part, according to some, corresponds to the 
pharyngomaxillary space. However, from our studies we feel 
that these two spaces, viz., the pharyngomaxillary and the 
superior portion of the retropharyngeal, are separate entities, 
both clinically and pathologically (Figs. 2, 3, 4, 13, 14). We 
are more inclined to consider the pharyngomaxillary space as 





Fig. 13. Sagittal section. (A) Part of styloid process. (B) Pharyngo- 
maxillary space. (C) Stylopharyngeus muscle. (D) Submaxillary gland. 
(E) Common carotid artery; note point of bifurcation and branches com- 
ing from the external carotid artery; follow the internal carotid artery 
up to the petrous portion of the temporal bone. (F) Retropharyngeal space. 
This unusual section shows the position of the pharyngomaxillary space (C) 
as lying anterior not only to the styloid process and its muscles, but also 
to the carotid sheath, whereas the retropharyngeal space is posterior to 
these structures. 


lying external to this portion of the pharynx. Therefore, this 
portion should be considered as extending up to the base of 
the skull and below to the lower level of the pharyngomaxillary 
space (angle of jaw), while laterally it extends to the pharyn- 
gomaxillary space and the fascia covering the carotid vessels 
(see Figs. 2, 3, 4). 


The lining of this potential space is therefore the bucco- 
pharyngeal aponeurosis anteriorly and the prevertebral fascia 
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posteriorly, while laterally it is the fascial covering of the 
large vessels and pharyngomaxillary space. 


The inferior portion is the continuation downward of the 
superior segment and can be considered as ending at the 
level of the cricoid cartilage or the beginning of the esophagus. 
Anteriorly, this space is bound, as stated (see Figs. 7 to 10, 16 
to 18), by the buccopharyngeal fascia of the pharynx, pos- 
teriorly by the prevertebral fascia (covering the prevertebral 
muscles), and laterally by the carotid sheath and the alar 
fascia. It is this alar fascia which is responsible for the exist- 





Fig. 14. Sagittal section. (A) Upper portion of internal carotid artery. 
(B) Tongue. (C) Pharyngomaxillary space (undistended). (D) Sublingual 
gland. (E) Mylohyoid muscle. (F) Hyoid bone. (G) Part of thyroid car- 
tilage. (H) Retropharyngeal space. (I) Thyroid gland. 


ence of the so-called lateral pharyngeal space. It is a fascial 
expansion or extension which connects the carotid sheath and 
the visceral fascia covering the pharynx. From this it can 
be seen how it forms the anterolateral wall of the retro- 
pharyngeal space. The distinction between lateral and retro- 
pharyngeal is not merely theoretical, but is anatomical, clinical 
and pathological. Infections arising in the retropharyngeal 
space will find the path of least resistance either up or down, 
and it is not until late in these infections that there are exten- 
sive neck manifestations. However, with infections arising in 
the lateral pharyngeal region, the extension is by choice lat- 
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erally and neck signs are present early. Experimental work 
with opaque material confirmed these clinical facts. 


Another reason advanced, besides the alar fascia, for these 
methods of extension is the course of the prevertebral mus- 
cles. In the midline (retropharyngeal) we have the longus 
colli muscles, which extend up and down, while laterally we 
have the longus capitis (high level) and the scalenus anticus 
(lower down), which from above extend downward and out- 
ward. 





Fig. 15. Sagittal section. (A-A') Note the extent of the retropharyngeal 
space. (B) Tongue. (C) Sublingual gland. (D) Muscles of floor of mouth. 
(E) Hyoid bone. (F) Epiglottis. (G) Thyroid cartilage. (H) Cricoid car- 
tilage. (I) Thyroid gland. 


As a result of these anatomical facts, infections which have 
a tendency to spread’ laterally will usually go behind the 
carotid sheath and in the direction of the posterior border 
of the sternocleidomastoid muscle. 


With this in mind it should be clear as to what methods 
of surgical approach we can use. In the true retropharyngeal 
abscess, the oral approach is the one of choice, the only struc- 
ture to go through being the pharyngeal wall. In the early 
stages of the lateral pharyngeal abscess the oral approach is 
logical and practical. The thing to bear in mind here is the 
proximity of good sized vessels. In the later stages, when 
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considerable swelling in the posterior triangle of the neck is 
present, then the external route is the one of choice. While 
such an abscess can be reached via the anterior approach 
(anterior border of sternocleidomastoid muscle), the posterior 
approach is easier and more direct. The incision is made along 
the posterior border of the sternocleidomastoid muscle at the 
level of the maximum swelling and goes down to the pre- 
vertebral fascia. By following this fascial plane medially, 
the abscess is reached. The only structures of importance to 





Fig. 16. Sagittal section. (A-A') Retropharyngeal space; note its upper 
limit and how it continues down into the posterior mediastinum. (B) Uvula. 
(C) Epiglottis. (D) Hyoid bone; note muscles forming floor of mouth. 
(E) Thyroid cartilage. (F) Larynx; note the ventricular band and the true 
vocal cord. (G) Cricoid cartilage. (H) Trachea. (1) Thyroid gland. 
(J) Esophagus. Note the ribbon muscles in front of neck. 


be on the look out for are the cervical nerves as they emerge 
from the posterior border of this muscle. 


Periesophageal Space (cervical portion): The esophagus 
begins at the level of the sixth cervical vertebra and the cricoid 
cartilage. Its course downward follows the line of the cervical 
vertebra, although it deviates somewhat to the left so that 
its left border extends about half its diameter beyond the left 
border of the trachea. Throughout its course it is surrounded 
by areolar tissue. It is important to note that it lies anterior 
to the prevertebral fascia and that the lobes of the thyroid 
gland are in contact with it on either side. This prevertebral 
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fascia lies anterior to the phrenic nerve, sympathetic nerve 
and the longus colli, while laterally it passes in front of the 





Fig. 17. Sagittal section. (A-A') Again note the extensiveness of the 
retropharyngeal space. (B) Sublingual gland. (C) Muscles of floor of 
mouth. (D) Hyoid bone. (E) Thyroid cartilage. 





Fig. 18. Sagittal section. (A-A') Retropharyngeal space. (B) Hyoid 
bone; note muscles extending to mandible to form floor of mouth. (C) 
Thyroid cartilage. (D) Cricoid cartilage. (E) Pretracheal or ribbon mus- 
cles. (F) Trachea. (G) Esophagus. 


subclavian vessels and the brachial plexus. The recurrent 
laryngeal nerve lies somewhat in front of the esophagus, in 
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the groove between it and the trachea. Also to be found in 
this periesophageal space are the inferior thyroid arteries. 
The left carotid and subclavian arteries also lie very close to it. 


The usual causes of periesophageal infections are perforat- 
ing foreign bodies or instrumental trauma. It will be noted 
in Figs. 10, 16 and 18 that the posterior esophageal wall lies 
anterior to the prevertebral fascia and that any perforation 
in this portion will cause an infection in the prevertebral 
space, which is really the continuation downward of the retro- 





Fig. 19. Frontal section in region of second molar. This section shows 
the relative position of the sublingual and submaxillary glands. (A) 
Tongue. (B)° Mandible. (C) Sublingual gland. (D) Submaxillary gland. 
(E) Mylohyoid muscle. 


pharyngeal space and lower down becomes the posterior 
mediastinum. Infections here will find the path of least resist- 
ance down into the mediastinum. Lateral extension will be 
along the prevertebral fascia with external manifestations 
back of the posterior border of the sternocleidomastoid mus- 
cle. Hence, it is quite obvious that such infections can be most 
readily reached externally by placing the incision along the 
posterior border of the sternocleidomastoid muscle, down to 
the prevertebral fascia, and then following the prevertebral 
fascia medially until the pus is reached. Infections arising 
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from lesions in the anterior wall of the esophagus will have 
a tendency to burrow laterally and anteriorly between the 
trachea and lobe of the thyroid gland on the one hand and 
the carotid sheath on the other. Hence, the maximum neck 
manifestations will be along the anterior border of the sterno- 
cleidomastoid muscle, thus giving the clue as to the route of 
choice in the external approach. In this latter route the inci- 
sion is placed along the anterior border of the sternocleido- 
mastoid muscle, the section being carried down towards the 





Fig. 20. Frontal section just beyond third molar. (A) Internal pterygoid 
muscle. (B) Mandible. (C) Parotid gland. (D) Tongue. (E) Submaxillary 
gland. (F) Pharyngomaxillary space. 


esophagus in the space between the carotid sheath externally 
and the trachea and thyroid gland medially. In this approach 
one must bear in mind the position of the inferior thyroid 
vessels and recurrent laryngeal nerve. 


Therefore, while it is perfectly possible to reach a peri- 
esophageal abscess by either the anterior or posterior 
approach, one should try to visualize the pathway of extension 
and place his incision accordingly. 


In the above discussion an effort has been made to reduce 
to anatomical simplicity the probable pathways of extension, 
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but like other diseases, there is no absolutism about the 
courses followed by them. Hence, one should not lose sight 
of the fact that variations can and do take place and should 
consider any infection not only from its anatomical phase, 
but also its clinical and pathological manifestations. 


It may be stated, as a general rule, that all spaces prone 
to infections are fascia lined and infections in them will extend 
along the fascia, vessels or muscles. 





Fig. 21. Frontal section in region of anterior faucial pillar. (A) Internal 
pterygoid muscle. (B) Mandible. (C) Pharyngomaxillary space (undis- 
tended). (D) Anterior faucial pillar and tonsil. (E) Tongue. (F) Part of 
submaxillary gland. 


Another thing worthwhile repeating is, that while in cada- 
ver work all structures can be identified, in actual work 
in the operating room many of the structures are not dis- 
tinguishable due to edema and infiltration, and therefore the 
surgeon has to depend on his practical knowledge of the 
anatomy involved and must allow for displacement of struc- 
tures due to the pus present. 


A consideration of the lymphatic system has been omitted, 
not because of any lack of importance, but because time does 
not permit. As a matter of fact, many of the atypical mani- 
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festations are due to this very system of lymphatics, with its 
extensive distribution not only to the affected side, but also 
to the contralateral side. 


In a study of this kind, many have contributed, and it is 
with grateful appreciation that this assistance is acknow]l- 
edged. For the material, the late Prof. Senior and his suc- 
cessor, Prof. Sheehan, of the Anatomy Department of the 
Medical School of New York University, have been more than 
generous. For the X-ray work, Dr. Fred. Law, of the Man- 
hattan Eye, Ear, Nose and Throat Hospital, and the X-ray 
department of St. Vincent’s Hospital, have been most help- 
ful and unstinting in their aid. For the photographic repro- 
ductions and lantern slides, thanks are due to Jacob Fuhr, 
whose work speaks for itself. 
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SYMPOSIUM: DEEP INFECTIONS OF THE NECK. 


(b)—DIAGNOSIS AND TREATMENT OF DEEP INFECTIONS OF 
THE NECK.* 


Dr. HENRY B. ORTON, Newark, N. J. 


Diagnosis: Pus deep in the neck calls for the surgeon’s 
best judgment, skill, and courage. 


Accurate history is of the utmost importance, for only by 
obtaining this can we expect to find the portal of entry of 
the infection, and with this information we are able to antici- 
pate its course. 


Infections may originate from teeth, tonsils, before, during 
or after their removal, the parotid gland, tongue, retro- 
pharyngeal abscess, infected glands, thrombosis of internal 
jugular following infection about the tonsils and trauma to 
the cervical esophagus, Bezold’s abscess. Abscess of any of 
these spaces may break into others. 


Ludwig’s: History of injury: abscessed tooth or gums, has 
chill, rise in temperature, and acutely ill. Pain in floor of the 
mouth, with swallowing difficult and painful, respiration 
becoming labored, crowding backward of the base of the 
tongue and epiglottis, tongue swollen. If only one side is 
involved, the mucous membrane of the floor of the mouth is 
pushed upward and backward to the opposite side. Both sides 
upward and backward. Tenderness on palpation, hard mass 
felt in the floor of the mouth and under the chin; might be 
confused with Woody phlegmon; this, when cut, looks like 
bacon; no pus. 


Retropharyngeal Abscess, Glands of Henle: Acute-chronic- 
septic infection from the nose or pharynx, or follows acute 
fever. Onset may be acute, temperature, abscess formation 
with or without pain, dysphagia, respirations slow, stridor, 
refuses food, or regurgitated, dyspnea, restlessness, going on 
to urgent dyspnea. 





*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, Dec. 21, 1938. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Feb. 21, 1939. 
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Examination: Swelling, pushing forward of lateral 
pharynx. 


Abscess Base of Tongue: Some history of injury, or 
abscessed tooth, with symptoms of infection. Tongue painful 
to protrude, thick and swollen posteriorly, with increasing 
difficulty in swallowing and respiration. Edema of the epiglot- 
tis, arytenoids, and death quickly following from edema of 
the glottis. 


Pharyngomazillary Fossae: Causes: Affections of the 
parotid gland. Infectious fevers. Injuries and infections of 
the pharynx. Tonsils, quinsy, tonsillectomy, local anesthesia. 
Abscess of the parotid usually ruptures inward, not outward. 
Bezold’s abscess, caries. 


Diagnosis: If sudden, with chill, rapid rise in temperature, 
induration of parotid, injury to lateral pharynx, tonsillitis, 
quinsy or tonsillectomy. Lateral pharyngeal wall, swelling of 
the uvula, soft palate pushed to opposite side, difficulty and 
inability to open the mouth due to internal pterygoid. 


Buccopharyngeal, Periesophageal: History of trauma, 
Pain, swelling in neck, crepitation, chills, high leukocyte count, 
tender spot over the posterior border of the thyroid gland, 
Roentgenograms, difficulty in swallowing, and loss of weight. 


Treatment: The fascial lined spaces which become involved 
from infection arising in the mouth and throat are: sub- 
mental, submaxillary, lateral lingual, tongue, parotid, peri- 
pharyngeal, retropharyngeal, and periesophageal spaces. 
These spaces more or less communicate with each other, and 
infection in one frequently leads to infection in others. 


Deep abscess from infected superficial lymph nodes. Diph- 
theria, scarlet fever, mouth, cheeks, gums, pharynx, teeth, 
tonsils, adenoids, sinus, syphilis, and tuberculosis. Treatment: 
Remove cause—dental surgery, tonsillectomy, adenoidectomy. 
Abscess seldom occurs as result of malignancy. Bezold’s 
abscess — neck below tip of digastric fossae — mastoid and 
neck. 


Location of deep suppuration depends therefore on where 
infection originates and the direction in which it migrates. 
The further extension of pus follows along certain definite 
channels, i.e., the connective tissue planes of the cervical 
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fascia. There are four usual tissue paths along which the 
inflammatory process may extend: 1. Superficial; 2. Pretra- 
cheal; 3. Buccopharyngeal; 4. Prevertebral. 


SURGICAL APPROACH. 


1. Deep infection of the neck calls for adequate drainage 
by means of a long incision. 


2. Mosher’s “T” incision in his submaxillary approach, you 
can reach pus in the pharyngomaxillary fossae, side of the 
tongue, floor of the mouth, region of the tonsil, and by extend- 
ing the vertical line of incision downward along the anterior 
border of the sternomastoid muscle, infection may also be 
reached in the carotid. 


In approaching buccopharyngeal fascia, the vessels are 
retracted outward, while trachea and thyroid gland are 
retracted inward, remembering that the two layers of pretra- 
cheal fascia which surround the thyroid gland unite at the 
posterior surface of the gland and pass across behind the 
pharynx and esophagus, as the buccopharyngeal fascia. This 
space is entered either by finger or hemostat. With infec- 
tions in this area we are likely to find the fascia rather dense. 


If it becomes necessary to do a cervical mediastinotomy, 
it is well to remember that the esophagus is in close relation- 
ship with the pleura high up on the left side. Whereas, on 
the right side, the esophagus and pleura come in contact at 
a lower level. Therefore, we run less risk of injury to the 
pleura on the right side. 


Cervical Mediastinotomy: 1. Right side better approach, 
as the pleura on that side is far away from the esophagus. 
2. Pleura on the left side much nearer; therefore, greater 
danger. 3. Local anesthesia along border sternomastoid. 
4. Trachea exposed, then esophagus. 5. Blunt dissection 
downward to post. Mediastinum. 6. Drainage tube—Tren- 


delenburg position. 7. Gall bladder drainage tube and suction. 


SUM MARY. 
1. Adequate drainage is essential for pus deep in the neck. 


2. History of chills and negative blood culture; may not 
be necessary to ligate neighboring veins. 
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8. Abductor paralysis should not be overlooked as a result 
of deep infection low in the neck. 


4. Do not be misled by falling temperature and feeling of 
well-being that patient is recovering. With tender spot on 
side of the neck persisting, it is but the calm before the storm. 


5. High leukocyte count, 16,000 to 26 000 a significant point. 


6. Cervical mediastinotomy may be required in addition to 
free drainage. 


7. Perforation of hypopharynx, with persistent tender spot, 
high leukocyte count, have courage to go in and drain. 


8. Roentgenograms of neck, showing swelling of esophagus 
and displacement of trachea. 


9. Delay in early and courageous treatment of deep infec- 
tions of the neck may prove disastrous. 


24 Commerce Street. 











SYMPOSIUM: DEEP INFECTIONS OF THE NECK. 


(c)—NERVE GRAFT OPERATION FOR FACIAL PARALYSIS.* 
Dr. THOMAS G. TICKLE, New York. 


That the face is the “mirror of the soul” cannot be denied. 
Is it any wonder, then, that every attempt to relieve or “cure” 
the grotesque appearance resulting from facial paralysis 
should be the aim of every surgeon? 


Up to the year 1879, there is no record of any attempt to 
‘cure” facial paralysis by surgical methods. The original 
record of Drobnick’s operation in that year has not been 
found, but his confréres wrote about it. 


In 1895, Ballance —who probably did the first recorded 
anastomosis on a human subject — united the spinal acces- 
sory nerve to the facial; a few years later, he employed the 
hypoglossal, the descendens noni and the glossopharyngeal. 


The idea of anastomosing the facial nerve to another nerve 
must have occurred independently to several surgeons in many 
countries. In 1898, Faure performed a facial anastomosis 
and then in quick succession there followed reports of cases 
of anastomoses both in this country and abroad. 


Brilliant as were the successes in many of the reported 
cases, there remained always something to be desired. In 
nearly all, the restoration was incomplete; the use of the 
muscles was always voluntary (an educated movement) and 
was usually accompanied by an associated movement. The 
so-called emotional response was always lacking. 


So, in 1929, when the late Sir Charles Ballance was revisit- 
ing this country, he suggested to the late Dr. Arthur B. Duel 
that together they do some research in facial paralysis. 
Financed by several Foundations and some private patients, 
an animal laboratory was started at Dr. Duel’s country place, 
where a large number of experiments were carried out on 
baboons, monkeys and cats. All the known types of facial 








*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, Dec. 21, 1938. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
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anastomosis operations were performed, but, again, their best 
results left much to be desired. 


Finally a direct line repair was suggested by one of them, 
i.e., the introduction of a freshly excised graft from another 
nerve into the gap made by the removal of the injured por- 
tion of the facial nerve in the aqueduct. Experiments along 
this new theory were carried out on the animals. Motor nerves 
were used at first—reversed and unreversed—with the result 
that facial movements were restored without any associated 
movements. Later a large number of experiments were car- 
ried out, using sensory nerves, and the results were just as 
satisfactory as when the motor nerves were used. Having 
demonstrated that this direct line of repair worked on the 
animals, it was then tried on human beings. 


A baby, age 84 months, who developed a facial paralysis 
following an operation for a large postauricular subperiosteal 
abscess, was operated upon by this method at the Manhattan 
Eye, Ear, Nose and Throat Hospital on March 18, 1931. 
Twenty-seven mm. of the external respiratory nerve of Bell 
were used for this graft. 


This nerve was used in the first two cases operated upon 
by us (Dr. Duel and myself) and, while we obtained good 
results, we abandoned the use of this nerve because of the 
difficulty encountered in locating it. It was found that the 
intercostal nerve could be located with less difficulty and its 
subsequent use was most satisfactory. Any motor or sensory 
nerve can be used. 


During the year 1932, the late Dr. Duel thought that the 
time of recovery might be shortened—and possibly the end- 
results improved upon—if the piece of nerve to be excised 
from the graft was allowed to degenerate in situ. 


From the fall of 1932 until the spring of 1936, a preliminary 
operation was performed on all cases prior to their nerve 
graft operation, and the nerve for transplantation used was 
the anterior femoral cutaneous, for two reasons: first, because 
any length required for the graft could be secured from this 
nerve, and second, the destruction of this nerve is only lim- 
ited to a small area of anesthesia in the thigh, which is sub- 
sequently largely restored by collateral branches. 
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Now, regarding this method of degenerating the piece of 
nerve before using it to bridge the gap of the destroyed facial 
nerve: Theoretically it sounded very plausible, for when a 
nerve is cut and allowed to remain in situ for from 14 to 21 
days, it undergoes what is known as Wallerian degeneration— 
a clearing out of the tubules. 


This set of empty tubules was then thought to be ready 
to receive the neurons passing from the proximal end to con- 
nect with the distal end of the facial nerve. But, gentlemen! 
very few neurons pass through the tubules—as was formerly 
thought to be the case; most of them pass along the sheath 
on the outside from the proximal to the distal end of the facial 
nerve. 


This has been proven by Mr. L. H. Bentley at the experi- 
mental laboratory of the Royal College of Surgeons in London. 
He experimented on cats, using both fresh and degenerated 
grafts of the same lengths. Comparisons of the length of 
time before voluntary motion was restored in each instance 
were made, and it was found that voluntary motion was 
restored as quickly with fresh as with degenerated grafts. 
The cats were then killed and the grafts examined histo- 
logically to determine why this had occurred. The answer 
was that only a few neurons had passed through the empty 
tubules; the majority had passed along the sheath of the 
nerve. May I say here that my clinical observations in over 
200 cases coincide with the above findings. 


So, since the spring of 1936, the preliminary operation for 
the degeneration of the nerve has been abandoned. Imme- 
diately upon determining how much of the facial nerve has 
been injured, I locate the anterior femoral cutaneous nerve 
and excise the required piece of fresh nerve, which I trans- 
plant to the gap of the facial nerve in the aqueduct. 


There are two types of cases in which one is called upon 
to operate: those due to accidental injury of the facial nerve; 
and those in which toxic infection, or refrigeration, of the 
facial nerve has produced a facial palsy. 


In cases where the patient develops a facial paralysis 
immediately upon his reaction to an anesthesia, one can safely 
assume that the facial nerve has been severed or very badly 
injured. I have very definitely decided that these cases should 
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be explored at once, since one has the advantage of picking 
up the distal segment of the injured nerve by means of a 
faradic stimulation. Since the response to faradic stimulation 
is lost in from 48 to 72 hours after injury, any exploration 
subsequent to this short period can only be by anatomical dis- 
section. 


In cases where a partial paresis is observed—or where the 
paralysis is observed coming on several days after the opera- 
tion—they should be tested out daily to determine whether 
or not they have lost their response to faradic stimulation. 
If no response is lost, then one can be certain that the patient 
will recover without operation; if he has lost response, then 
one should resort to operative interference. 


In the acute cases: If the injury is found to be an actual 
destruction of the neurons over any length, a fresh nerve can 
be used at once for the repair of the injury to the facial nerve. 
If, however, the injury is found to be only to the sheath, a 
decompression of the facial nerve will be all that is neces- 
sary for its repair. 


Now, the question of the operative technique. 


I have found that in either type of operation it is very 
important in the preparation of the operative field to make 
certain that the external auditory canal, above all, has been 
thoroughly sterilized. I have discovered in a number of cases, 
where I have apparently been most careful of my technique, 
that they have shown infection in the wound four or five days 
after operation; this I attribute to my failure to thoroughly 
sterilize the canal. 


The external auditory canal is filled with 3 per cent tincture 
of iodine. This is allowed to remain for a few minutes and is 
then sucked out by means of a medicine dropper and replaced 
by numerous instillations of 95 per cent alcohol. The canal is 
finally washed out thoroughly with normal saline solution, as 
the presence of antiseptics may be unfavorable to the union 
of the graft. This plan of preparation is adopted in all my 
operations on the facial nerve. 


I have concluded that in all my cases it is better to expose 
the nerve at the stylomastoid foramen and uncover it up to-- 
and possibly beyond—the site of injury. This I accomplish 
by means of a small rongeur and small Sprett curettes, since 
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1 have found this to reduce to the minimum the chance of 
injury during the dissection. I do not use motor-driven burrs 
chisels or a gouge; while these may be faster, they are not as 
safe in my hands. 


The injured portion of the nerve is removed until healthy 
nerve is encountered on either side. The sheath is then siit 
from the stylomastoid foramen up to the injury in the distal 
segment and a few millimeters beyond in the proximal seg- 
ment if possible. The dehiscence is now measured and a few 
millimeters more than this amount is taken from the anterior 
femoral cutaneous nerve. The nerve is then laid snugly in 
between the cut ends of the facial nerve. Sutures are unneces- 
sary except in soft tissues. 


It is important to stop any hemorrhage just at the time of 
insertion of the graft to prevent a clot forming between the 
apposed ends. The ooze is best stopped by the use of saline 
solution—120° Fahrenheit—and by patiently waiting. During 
the earlier cases this was persisted in until all bleeding was 
stopped and it entailed the loss of much time. I have now 
discovered that if the ooze of blood can be stopped temporarily, 
so that the ends of the graft may be closely apposed to the 
proximal and distal segments, the subsequent ooze—far from 
being detrimental—is really beneficial, since it helps fix the 
graft in position in a fibrinous clot which subsequently 
organizes. 


A piece of gold leaf is then laid over the nerve. The wound 
is left open and pieces of narrow packing—about 3 inches in 
length and wrung out of normal saline solution—are lightly 
placed at right angles to the nerve so that the ends barely 
touch; this method of packing is important, so that upon its 
removal the nerve graft is not disturbed. 


The flaps are protected by perforated rubber tissue; this 
prevents the gauze dressing from adhering and causing trou- 
blesome bleeding on its removal. This also has the advantage 
of rendering the dressings comparatively painless. 


In the cases where decompression of the facial nerve is 
indicated, after uncovering the nerve from the stylomastoid 
foramen up to a few millimetres beyond the site of the injury, 
I inspect the nerve and upon determining that no graft is 
required, I then slit the sheath over the entire distance of the 
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uncovered nerve. The use of gold leaf is not necessary in 
these cases. If the injury has occurred during a simple mas- 
toidectomy I close the wound except at the lower portion, into 
which I insert a small Sirrous drain, through which I irrigate 
with a normal saline solution. If the injury has occurred dur- 
ing a radical mastoidectomy the posterior wound is closed 
completely. 


The dressings in the cases that suppurate badly are now 
changed daily; in the others at intervals of from two to four 
days. At the time of changing the dressings the suppurat- 
ing wounds are cleansed with normal saline solution only — 
numerous instillations and withdrawals by means of a medi- 
cine dropper. The plastic closure of the wound must depend 
upon one’s judgment in each individual case. Where the 
wound is sufficiently filled in with healthy granulations the 
plastic closure may be done at any time. 


I have been speaking to you of the cases of facial paralysis 
due to accidental injury; there are still the types of cases that 
are due to toxic infections or refrigeration of the facial nerve 
— the so-called “Bell’s palsies.” 


Let us assume that 85 per cent of these cases recover in 
from three to six weeks, and that 15 per cent recover only 
partially or not at all. In my experience the 85 per cent that 
recover had never lost their response to faradic stimulation, 
while the 15 per cent had in the course of a few days. I 
believe that the 15 per cent who lose their response to faradic 
stimulation and show no improvement in from six to eight 
weeks should have a decompression of the facial nerve. 


In either the accidental or the “Bell’s palsy” type of case, 
where response to galvanic stimulation is lost (showing that 
most of the muscle fibres have become fibrosed), I believe it is 
useless to operate. After having operated upon numerous 
cases in which no voluntary motion was recovered, I have 
arrived at this decision. 


When doing a decompression of the facial nerve in these 
so-called “Bell’s palsy” cases. I proceed as follows: After mak- 
ing the usual postauricular incision and retracting the peri- 
osteum, beginning at the tip of the mastoid and using a small 
rongeur, I remove just enough of the cortex so that the mas- 
toid cells over the fallopian canal can be cleaned out up to 
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the horizontal semicircular canal. I do not think it necessary 
to remove all the mastoid cells. 


Beginning at the stylomastoid foramen, the nerve is uncov- 
ered up to the horizontal semicircular canal, the sheath is 
then slit over the entire area, and the mastoid wound closed 
completely. No drains are used. 


A word regarding the postoperative care of these patients. 


Faradic current acts only through the neurons of the facial 
nerve, response to it therefore indicating that there is a con- 
nection from the central nucleus to the muscle. I believe that 
faradic current is only helpful for purposes of diagnosis. On 
the other hand, galvanic current acts through the muscle 
fibres, and its application to the facial muscles of these post- 
operative cases stimulates the muscles and prevents them from 
atrophying. I believe that the use of galvanic stimulation for 
a few minutes once or twice a week helps to preserve the 
tone of the facial muscles. 


In all my cases I continue this treatment until the facial 
movements have reached their maximum improvement. In 
practice it is a great help, since the patients returning for 
regular treatments may be kept under observation because 
they believe that the continual improvement is the result of 
electric stimulation. I find that we are able to keep the clinic 
patients under long observation by this method. 


I also emphasize the importance of re-education. By re-edu- 
cation I mean that the patient should sit before a mirror 
speaking, laughing, smiling, etc., to himself in order that bet- 
ter symmetry will result when making these grimaces. 


106 East 63rd Street. 
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(d) —PLASTIC RECONSTRUCTION IN FACIAL PALSY.* 
Dr. C. R. STRAATSMA, New York. 


Dr. Thomas Tickle has very ably discussed the various 
methods of nerve repair, and I wish to present other meth- 
ods for correction of facial palsy when the nerve grafting 
methods are unsuitable. 


The function of all surgery is to restore a part to normal 
or as near normal as possible, and normal includes not only 
function, but appearance as well. This is particularly true 
of plastic surgery. 


Facial palsy causes loss of function of the facial muscles, 
as well as distortion of the face, and hence, in repairing a 
facial nerve, one corrects function and appearance—thus ful- 
filling the more or less ideal concept of true surgery. 


Tonight I am to discuss methods utilized in the correction 
of facial palsy other than nerve repair or nerve anastomosis. 
In nerve grafting, at least two things are essential: First, 
the sources of stimuli, and secondly, the parts to be stimu- 
lated must be functioning. If the sources of stimuli are absent, 
of course a nerve repair would be useless. If the muscles 
the nerve is to stimulate are either atrophied or absent, again 
nerve repair would be of no avail. 


The various methods available for plastic correction other 
than nerve repair are, at best, inferior, inasmuch as the 
appearance is improved more than the function. In other 
words, the results of mechanical correction are considered very 
satisfactory if the patient, when in repose, has a fairly sym- 
metrical facial contour. 


The methods utilized in the correction of facial palsy are 
three: First, muscular reinforcement by way of transplants 
from the temporal and masseter muscles; second, support by 
means of fascial strips; third, a combination of the two. 





*Read at the meeting of _ New York Academy of Medicine, Section on 
Otolaryngology, Dec. 21, 193 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Feb. 13, 1939. 
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In muscular reinforcement, non-paralyzed neighboring mus- 
cles are used to reinforce and reanimate, if possible, the 
paralyzed structures. The muscles available are the temporal 
and the masseter. The ey..ids can be reached by strands of 
the temporal muscle and the mouth can be reached by strands 
of the masseter muscle. 


Fascial strip reinforcement is accomplished by using strips 
of fascia lata to overcome the counterpull from the non- 
paralyzed side. The strips of fascia are very easily obtained 
by using Fould’s fascia separator and Grace’s fascia stripper. 
Formerly, it was necessary to make an incision over the entire 
length of the fascia to obtain the desired strips, so it is readily 
seen that the introduction of these two instruments has made 
the process much less laborious and disfiguring. 


These fascial strips are inserted subcutaneously through a 
temporal incision and attached in various positions about the 
face and anchored into strands of the temporal muscle and 
fascia. At the time of anchoring, the face is pulled much 
higher on the paralyzed side because it is necessary to over- 
correct the pull so that when relaxation of the fascial strips 
occurs, the corners of the mouth will be on or about the same 
level when the patient’s face is in repose. 


In some cases the combination of muscular transplants and 
fascial support gives the best results. 


(Various slides were then shown to demonstrate the meth- 
ods of muscular transplant and fascial strip operations. In 
conclusion, several slides were shown demonstrating the 
results obtained in utilizing the above methods.) 


889 Park Avenue. 











RHINOPLASTY AND RHINOPHARYNGITIS. 
Dr. HERMAN C. COMORA, New York. 


Traumatic and cosmetic rhinoplasty, to be successful, must 
of necessity include intranasal as well as extranasal repair. 
This may involve realignment of tissues, such as shifting 
the position of the septum, the removal of a middle turbinate, 
the permanent shrinking of a polypoid inferior turbinate or 
the submucous resection for a marked high or low septal devia- 
tion. The physiological function of the inner nose must be 
put in as nearly a normal state as is possible before we can 
consider the rhinoplastic operation complete. Merely to 
remodel a hump nose or a twisted nose for the sake of appear- 
ance and substitute or fail to repair a faulty physiology is, 
at most, to do incomplete plastic surgery; for faulty function 
can detract greatly from a perfect anatomical and cosmetic 
result. 


1. A nose, perfect both anatomically and physiologically, 
is a rather infrequent occurrence. 2. A _ nose, perfect 
anatomically but not physiologically, is more usual. 3. A nose 
that is imperfect anatomically is often imperfect from a func- 
tional point of view and is the general rule among adults. 
4. A nose that is malformed from birth or is abnormal as 
a result of trauma is almost always bad physiologically. Fre- 
quently a nose that calls for rhinoplastic surgery requires 
some form of intranasal care. 5. Many postoperative cases 
should have some corrective internal treatment because of 
the increased obstruction resulting from narrowing of the 
nasal cavities. 


Let me explain: In 1. the perfect anatomy usually obviates 
any obstructions, any irritation from contact, or any compen- 
satory hypertrophy from septal deviation (see Fig. 1). The 
mucosa functions according to the normal needs of aeration, 
moisture, filtration and air warming; the usual amount of 
dust collecting produces a moderate amount of increased secre- 
tion or mild dessication of the membranes with resulting 
changes in function. These always occur with a fair degree 
of uniformity and a minimum amount of disturbance of either 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Feb. 25, 1939. 
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the tissues of the nose or the comfort of the host. Such a nose 
requires neither external nor internal correction. 


In 2. the perfect anatomy may be associated with a begin- 
ning hypertrophy or peculiar sensitivity of the mucosa because 
of some internal factor like subnormal resistance or sinus 
irritation or worry. Any lowering of resistance of the gen- 
eral system may automatically relax the tone of the several 
layers of the mucosa and the result will be a congestion of 
the mucosa with increased secretion (see Fig. 2). All other 
conditions being equal, the same stimulations from cold air, 
for example, will produce varying degrees of mucus secre- 
tion, depending on the resistance of the individual. This out- 
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Fig. 2. 
Fig. 1. Shows an anatomically normal nose. Normal physiology. 
Fig. 2. Anatomy not quite normal; physiology disturbed by hypertro- 
phied or polypoid turbinates. 
Fig. 3. Abnormal anatomy; abnormal] physiology. 


pouring of mucus fluid is greatly enhanced in pollen allergy 
where even an anatomically normal nose undergoes a sudden 
acute edematous swelling with sharp microscopic irritation 
along the entire rhinopharyngeal and laryngeal mucosa. This 
nose may require some form of intranasal treatment to offset 
the changed mucosal sensitivity. 


In 3. there are varying degrees of pressure and obstruc- 
tion that are responsible for the beginning cycle of catarrh 
and common colds which occur in direct proportion to the 
amount of obstruction and the type of resistance present (see 
Fig. 3). Where the general health is good and the person 
active, the least we get is a chronic catarrh with more or 
less involvement of the other organs in the vicinity. Where 
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the health. for any reason is poor, the common colds occur 
more frequently, are more severe and the complications are 
more numerous. 


The question of rhinoplasty in this case begins to assume 
great significance and there is bound to be slower healing, 
more intranasal scarring and the possible occurrence of sep- 
tic complications. At best, the chronic catarrh will now appear 
in a more aggravated form and the patient will be inclined 
to blame the last operation for this apparently new catarrhal 
irritation. 

4 is an aggravation of 3, depending on the type of deform- 
ity present (see Fig. 4). 





Fig. 4. Fig. 5. 
Fig. 4. Intranasal traumatic distortion; abnormal physiology. 
Fiz. 5. Postoperative narrowing of the nasal spaces; abnormal physiology. 


In 5. the operations associated with narrowing of the nasal 
bridge (see Fig. 5), causes, at the same time, narrowing of 
the nasal cavities and should be preceded or followed by intra- 
nasal care of the resulting obstruction, or catarrh, or both. 


Often, what seems like a badly obstructed nose may be 
corrected during the performance of the plastic operation by 
shifting the septum to the median line and fixing it there 
with sutures. The relief of such an obstruction may auto- 
matically correct the symptoms caused by the accompanying 
presence of hypertrophied turbinates. But should polypoid 
degeneration be present further treatment will be essential, 
for this type of pathogenesis does not improve without ade- 
quate treatment. 
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Where the septum or the region of the middle turbinates 
is thick and the bridge is to be narrowed, it may become neces- 
sary to remove one or both middle turbinates (before or after 
the plastic operation) if a frontal sinusitis is to be prevented. 
In other words, where a realignment of the skeletal tissues 
of the nose is found advisable, the internal nasal structure 





Fig. 6. (A) The amount of septal cartilage that may be removed safely 
in a preplastic nose. (B) The proportionate amount of cartilage that must 
remain for a safe shortening of the tip. (C) The amount of cartilage that 
must be left in the removal of a prominent hump. 


should be carefully watched for any necessary changes that 
must also be taken care of. 


Where a submucous resection is necessary, this operation 
should be performed by the rhinologist with an eye to the 
future rhinoplastic requirements. The plastic repair may be 
done first in spite of deviation of the cartilaginous septum. 
During the operation the septum may at times be shifted so 
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as to obviate the necessity of a submucous resection. At any 
rate, a subsequent resection will correct the deviation with 
the least amount of danger to the plastic repair. 


Where the obstruction is high and bony (see Fig. 4), the 
septum operation should precede the plastic procedure to per- 
mit of the proper and easy narrowing of the nasal bridge, 
where such a result is desired. 


The principle to be followed in the correction of the elon- 
gated and hanging tip, where a submucous is to be performed, 
is that sufficient septal cartilage must be left to allow for a 
maximum shortening of the septum (see Fig. 6). 


Not to follow these simple rules is to invite such compli- 
cations as a “saddle nose” or a collapsed tip and ruin the 
chances of a creditable result. 


The suggestions on the priority of the submucous resection- 
plastic relationship are well described in “Corrective Rhino- 
plastic Surgery” by Dr. Joseph Safian. 


CONCLUSIONS. 


The results following rhinoplasty can be greatly improved 
by the careful pre- and postoperative attention paid to the 
existing and resulting changes in physiology that very often 
accompany cases that come to us for reparative procedures. 
There is room for cooperation between the rhinoplastic sur- 
geon and the rhinologist in a field which is still a compara- 
tively young but important specialty. 


The type and amount of treatment depends primarily on 
the kind of plastic operation to be performed and on the type 
of obstruction present. The most frequent offender in the 
causation of catarrhal irritation or pressure being the inferior 
turbinates, treatment of these structures should net excellent 
results. 


136 East 57th Street. 











TWELVE VARIETIES OF THE COMMON COLD.* 
Dr. D. C. JARVIS, Barre, Vt. 


During the first 20 years’ practice of his chosen specialty 
every otolaryngologist as a rule believes he has discovered a 
new treatment for the common cold. Sometimes he makes 
several such discoveries, but in time they are forgotten, result- 
ing in a feeling of increased caution on his part towards sim- 
ilar discoveries by those following in his footsteps. 


Perhaps one reason for this feeling of caution that comes to 
him is the fact that there are 12 different varieties of the 
common cold. Failure to recognize these different varieties 
leads to confusion. 


THE OPEN WINDOW COLD. 


One of the 12 varieties often observed during the cold 
winter months in the north is the open window head cold, due 
to freezing the tissues within the nose because too low tem- 
perature air is breathed at night while sleeping. Many indi- 
viduals work indoors. During the daytime and the evening 
they teach their respiratory tract to accept room temperature 
air, which generally ranges from 70° to 80° F. When bedtime 
arrives, up goes the window of the bedroom, the respiratory 
tract being asked to shift gears and breathe air from 70° to 
80° lower than the air breathed during the day. There are 
individuals who are unable to adapt their respiratory tract to 
the difference in temperature between the day and night air, 
with the result that the tissues within the nose freeze in a 
mild way and react to this freezing. The individual interprets 
this freezing of the tissues as another head cold. 


I became interested in this type of head cold while exam- 
ining 500 granite cutters for the National Tuberculosis 
Association. I was given a four-page folder to use as an 
examination blank. One question required that I ask if the 
window was open while sleeping at night. The next question 
asked, “Do you have frequent head colds?” As I continued 


*Read at the Meeting of the Eastern Section of the American Laryngo- 
logicai, Rhinological and Otological Society at Boston, Jan. 11, 1939. 
Kditor’s Note: This ms. received in Laryngoscope Office and accepted for 


publication, April 1, 1939. 
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to ask these two questions and write in the answers, I real- 
ized that those who slept with the window open at night were 
subject to frequent head colds, while those who slept with the 
windows closed at night during the winter months usually 
stated they were generally free from head colds. 


As time passed, I realized there is a type of individual who 
does not do well when the window is open at night during 
the colder months of the year. Such an individual is troubled 
by cold hands and cold feet during the daytime. He does not 
enjoy the cold weather and, if possible, does not go out-of- 
doors when the thermometer is much below zero, as it often is 
in the Northern States, unless it is absolutely necessary. 
When he does go out-of-doors, his hands and feet must be well 
clothed in order for him to remain comfortable. 


When eating, he does not care for cold foods that come to 
the table direct from the refrigerator. While he eats ice 
cream, he does so very slowly, taking small amounts in his 
mouth each time. While he can, if necessary, drink ice water, 
he prefers drinking water as it comes from the faucet without 
the addition of ice. If he finds it necessary to sleep in a cold 
room or with the window up during the cold months of the 
year, he piles on blankets and other bed clothing in order to 
maintain body warmth while sleeping. He is forever avoiding 
sitting where there is a draught of air. As a rule he presents 
characteristics of a dominant parasympathetic division of the 
autonomic nervous system. He generally runs a slow pulse, 
carries a subnormal temperature and has a low systolic blood 
pressure. This family pattern is often inherited. 


Seeking further information on this subject. I turned to a 
study of the animals because they are guided by instinct, while 
we are often guided by our reading. As I did so I learned 
the hen puts its head under its wing when it sleeps. By doing 
so it avoids a marked difference between the temperature of 
the expired air and that of the inspired air, for the space 
between body and wing is warmed by the expired air and does 
not cool off before another breath is taken. The fox covers his 
face with his bushy tail when he sleeps on top of the ground. 
A dog or cat will curl up so that the nose is close to the body. 
In addition, a cat will often place one paw over the nose when 
sleeping during cold weather. 
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The farmer in Northern Vermont who maintains a dairy 
plans to keep the thermometer in the barn reading 60° F., 
day and night, during the colder months of the year. He tells 
me that in the morning when he goes to the barn the ther- 
mometer in the barn often reads much higher than 60° F. He 
then opens the ventilators which are in barn roof, closing 
them when the thermometer reading has dropped to 60° F. 
again. In the last analysis, we are subject to these animal 
laws. There are people who thrive on the open window with 
its cold air at night while sleeping during the colder months 
of the year. They are like the fir tree on the mountainside, 
which stands harsh treatment and continues to flourish. Peo- 
ple of this type apparently have an excellent oxidizing mech- 
anism, which enables them to secure from their food intake 
the heat and energy they need to maintain body comfort. 


The treatment of the open window head cold is to watch 
the open window at night, regulating it so that the difference 
between the day air and night air temperature will not repre- 
sent a drop of more than 25°. This will mean closing the 
window at night during the coldest months of the year if one 
lives in the North. 


If you wish to hasten a return of the nose to normal, give 
each day, for three days if necessary, three units of regular 
insulin subcutaneously in the arm. Three units of plain insulin 
are a real help in combating the effects of frostbite in other 
parts of the body and are a valuable aid in returning the nose 
to normal when the intranasal condition is due to breathing 
low temperature night air over a longer period of time than 
the tissues within the nose can endure. 


THE DUSTY TRADE COLD. 


Let us consider for a few moments a type of head cold I 
have had to deal with because Barre, Vt., where I practice, is 
the largest granite cutting centre in the world. 


Granite cutting. which is finishing a block of granite so 
that it finally is the monument to be placed in the cemetery, is 
classed as a dusty trade. It is less so now than formerly 
because dust removing devices are used more or less in the 
finishing plants. 
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Workers entering the industry for the first time, or entering 
after a period of absence from the industry, are very apt to 
react to the dust-laden air they are obliged to breathe with a 
condition of the upper respiratory tract they refer to as a 
head cold. I have come to refer to this type of head cold as 
the dusty trade cold. 


When such a cold develops, the workman is advised to wear 
a small piece of sponge in each nostril while working in order 
to prevent dust from entering the nose. These pieces of sponge 
are moistened with water before inserting in each nostril. 
They are removed and cleaned in water from time to time 
during the day. Later, when the cold has disappeared, the 
pieces of sponge may be worn part time during working hours 
until such time as adaptation of the respiratory tract to the 
dusty occupational environment can be regained. Workers are 
encouraged to continue to wear pieces of sponge in each side 
of the nose during working hours. 


Occasionally pieces of sponge worn in each nostril will cause 
the individual to breathe through his mouth to some degree. 
This does no harm, because the dust inhaled through the 
mouth lodges on the back wall of the throat and is swallowed, 
leaving the body by way of the gastrointestinal tract. Chest 
X-ray films of granite cutters who habitually breathe through 
the mouth while at work show fewer densities in the lung field 
than those who breathed regularly through the nose and had 
worked an equal number of years. There are many dusty 
trades other than granite cutting. 


THE PERSPIRATION COLD. 


This third variety of head cold is due to too much sweating. 
It is most common during the summer months. I have fallen 
into the habit of calling it the perspiration cold. 


A man plays golf or tennis or works in the garden, sweat- 
ing profusely. Later he develops a head cold. He thinks 
he must have gotten chilled somehow, but the day was very 
warm and no wind was blowing that he recalled. What is the 
explanation? 


The explanation is that in sweating he lost mineral salts 
from his body, upsetting the biochemical balance of the body. 
The salts he lost to the greatest degree were sodium and chlo- 
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ride. Of the salt depots of the body, the skin is the chief 
depot. The skin, having lost sodium chloride, a certain amount 
of water is no longer needed in the body to hold sodium chlo- 
ride in solution. As a result, water leaves the body by way of 
the nose, which leads the individual to state he has a head cold. 


If you wish to cure the perspiration cold quickly, dissolve 
a level teaspoonful of common table salt in a glass of water 
and have the patient drink it. 


Within 10 minutes the watery discharge from the nose will 
cease and the nose open up, so that breathing through the 
nose is comfortable again. Should the watery discharge from 
the nose return, the level teaspoonful of common table salt in 
a glass of water is repeated. Three such doses about four 
hours apart may be required, but as a rule one dose works 
very well. 


THE SUGAR COLD. 


The sugar cold is the fourth variety of the common cold. 
When a patient develops a sugar cold he has a watery dis- 
charge from his nose. First, a drop of water gathers at the 
tip of the nose. This is no more wiped away than another 
appears. The nose is blown frequently but still the watery 
discharge continues to appear, varying in amount as the cold 
progresses. Such a cold is very apt to follow a candy spree. 


Individuals who often develop this type of head cold are 
able to handle sugars called monosaccharides, such as honey 
represents, but develop a watery discharge from the nose when 
they try to handle sugars called disaccharides, represented 
by white sugar, brown sugar, maple sugar and maple syrup. 
In other words, the monosaccharides, glucose, fructose and 
galactose are handled well, while the disacchrides, sucrose, 
lactose and maltose give trouble and are the ones which easily 
produce the watery discharge from the nose, resulting in the 
presence of the sugar cold. 


Glucose is widely distributed in Nature, occurring in the 
blood of all animals in small quantity, and more abundantly 
in fruits and plant juices. It is especially abundant in grapes, 
of which it often constitutes 20 per cent of the total weight. 
Sweet corn is another source of glucose. Both grapes and 
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sweet corn are handled well by individuals susceptible to the 
sugar cold. 


Fructose occurs with more or less glucose in plant juices, in 
fruits, and especially honey, of which it constitutes about one- 
half the solid matter. This is the best sugar of all for those 
individuals who are apt to develop sugar colds. 


Galactose is not found free in Nature but results from 
the hydrolysis of milk sugar, either by acids or by digestive 
enzymes, and appears to have the same power as glucose and 
fructose to promote the formation of glycogen in the animal 
body. Evaporated milk, sold in cans, is handled best by these 
individuals. Raw milk has to be omitted. Apparently the curd 
formed in the stomach from raw milk is too hard for them 
to handle. 


Sucrose is widely distributed in the vegetable kingdom, the 
commercially important sources of sucrose being the sugar 
beet, the sugar and sorghum canes, the sugar palm and the 
sugar maple. Sucrose is the main cause of the sugar cold; in 
fact, this kind of head cold could be well called the sucrose 
cold. 


In advising a patient with a sugar cold, you ask him to 
exchange white sugar, brown sugar and maple sugar or maple 
syrup for honey, which as a rule he handles very well without 
a watery discharge appearing in his nose. The candy sprees 
should be given up. The daily food selection should be studied 
in order to determine the intake of disaccharide foods, with a 
view to lowering the daily intake if it is found to be high. If 
the desire for sweets continues after the sugar cold disap- 
pears, the patient should be encouraged to use honey. Five 
drops of dilute hydrochloric acid in a glass of water taken on 
rising and at bedtime will very often soon remove the desire 
for candy sprees. 


The treatment of this variety of head cold is three units of 
plain insulin given subcutaneously each day for three days. 
Such a patient is often symptom-free after given the second 
three units of insulin. 


As a part of treatment the patient is asked to give up 
sweets until the cold has disappeared. 
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THE CHEMICAL VAPOR COLD. 


The fifth variety of the common cold is due to inhaling 
irritating vapors, the intranasal condition being a reaction to 
the irritating vapor. I call this type the chemical vapor cold. 


If someone accidentally broke or spilled a bottle of house- 
hold ammonia in the home where we were staying and we 
inhaled the fumes for too long a time, our nose and throat 
might naturally react to this irritating vapor in the form of 
a head cold. Some individuals react to new paint or varnis’ 
in much the same way. 


This type of the common cold is only occasionally seen. As 
for treatment, the cause suggests the use of oil or ointment 
within the nose to allay the local irritation. 


THE FRUIT AND VEGETABLE COLD. 


The sixth variety of the common cold appears in those who 
limit their food mostly to vegetables and fruits. This happens 
mostly in people who want to reduce. 


By eating only fruits and vegetables, these individuals add 
too much potassium and iodine to the body, resulting in a 
disturbance of the sodium-potassium and the chlorine-iodine 
balance. The disturbance of both these balances manifests 
itself by a watery discharge from the nose. 


Three units of plain insulin given subcutaneously and 
repeated each day as long as is necessary, which is generally 
less than a week, will, in addition to the change in food selec- 
tion, dry the nose. This variety of the common cold I call the 
fruit and vegetable cold. 


THE CITRIC ACID COLD. 


Another variety of the common cold is the citric acid cold. 
On examining the nose of a patient with a fruit juice cold, 
one is impressed by the fact that it is a wet nose. Nasal 
respiration seems to be fairly satisfactory but mucous mem- 
brane wherever studied, whether on the nasal septum, or the 
turbinates, is covered with a watery discharge. The mucous 
membrane within the nose generally shows an increase in 
degree of redness, although occasionally it may present a pal- 
lor. This wet intranasal mucous membrane is frequently seen 
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in the individual who has a fruit juice containing citric acid 
one or more times a day over a long period of time. The fruit 
or fruit juices containing citric acid that are most responsible 
for this kind of cold are orange, grapefruit, lemon and pine- 
apple. As a rule the patient does not complain of impaired 
nasal breathing. 


Some people seem to have reached the conclusion that the 
maker of this world intended them to camp under an orange 
tree or a grapefruit tree for the rest of their life so they could 
have orange or grapefruit juice or fruit each morning. They 
have forgotten they were originally intended to roam the hills 
and migrate from one place to another, which fact means they 
would be obliged to find their food in different places, 
which would cause them to frequently change their daily food 
selection. 


The difficulty seems to lie in the inability of the body to 
take care of the daily intake of citric acid. When a change is 
made to apple juice, sold in cans at the grocery store, the 
malic acid found in apples does not seem to produce the watery 
discharge from the nose. Tomato juice seems to be well 
utilized. 


Three units of regular insulin given subcutaneously each 
day for three or more days will dry up the nose temporarily, 
but unless a shift is made in fruit juice, the daily orange juice, 
grapefruit juice, lemon juice or pineapple juice will continue 
to produce a wet nose. The orange juice cold is most often 
seen in children and young adults. 


THE POSTFESTIVAL COLD. 


Let us consider at this time the variety of the common cold 
that results from over-eating. This occurs most often at some 
holiday season of the year, such as Christmas time represents. 
The late Dr. J. A. Stucky, of Lexington, Ky., referred to this 
variety as “postfestival colds.” The intake of food or possibly 
food combinations is greater than the metabolic ability of the 
individual is able to cope with. 


A return to normal is hastened by cleaning out the gastro- 
intestinal tract by means of an enema or a cathartic and a 
reduction for a few days in the amount of food intake. Three 
units of regular insulin given subcutaneously because of its 
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influence on oxidation of carbohydrates within the body will 
generally speed recovery and assist in controlling the nasal 
symptoms. 


VASOMOTOR RHINITIS. 


Turning to the next variety of the common cold, let us 
consider for a few moments vasomotor rhinitis as represent- 
ing another type of the common cold, at least it seems like a 
cold to the patient. 


This variety of the common cold is due to a block in cell 
oxidation. This block may be overcome in a number of differ- 
ent ways. 


1. Exchange all wheat foods for rye flour and corn meal 
foods. 


2. Exchange white sugar and brown sugar, which are both 
diasaccharides, and a good source of sucrose, for honey, which 
is a monosaccharide. 


3. Exchange muscle meats for fish and other sea food and 
meats from inside of the animal body, such as liver, tongue, 
heart and kidneys. 


4. Use milk as a food but not as a beverage. 


5. Omit all citrous fruits and juices from the daily food 
selection. 


6. Prescribe dilute hydrochloric acid, five drops in a glass of 
water on rising, 10 A.M., 3 P.M. and at bedtime, to serve as 
an oxidizing catalyst. 

7. Prescribe Amend’s solution of iodine in three-drop doses 
20 minutes before one or more meals each day to serve as an 
oxidizing catalyst. 

8. Have the patient take one tablespoonful of mazola oil, 
which is a corn oil, each meal. 


THE STARCH COLD. 


At this time let us consider a variety of the common cold 
due to crossing one’s line of tolerance for starchy foods. 


If one who has a low tolerance for starches starts eating 
them after a period of low starch intake he will first observe 
a gelatinous lump appearing from time to time in the naso- 
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pharynx, which may be removed by forcibly inspiring through 
the nose and hawking and spitting. In the morning on awak- 
ening, he will find it necessary to spend a minute or two in 
clearing the nasopharynx of this gelatinous discharge. If he 
continues his increased intake of starches, this gelatinous 
lump will change to mucopurulent in character. 


In addition to the necessity of clearing the nasopharynx 
frequently by hawking, it now becomes necessary to frequently 
blow the nose. The discharge blown onto the handkerchief 
causes the handkerchief to stiffen when dry. If the intake of 
starches is lowered or given up, this nasal discharge first dis- 
appears, to be followed by the disappearance of the naso- 
pharyngeal discharge. Mucopurulent discharge in the nose 
may be made to appear, disappear and reappear, in accordance 
with a variation in the amount of the daily intake of starchy 
foods. Patients crossing their line of tolerance for starch and 
finding the daily use of a handkerchief necessary consider 
they have a head cold. 


Foods made from white flour, whole wheat flour, graham 
flour and buckwheat flour, as well as the wheat cereals, rep- 
resent the greatest source of trouble. The natural starches, 
like potatoes, do not produce this type of head cold. 


In treating the starch cold, a reduction in the intake of 
foods made from wheat flour and wheat cereals is necessary 
in order to overcome this type of head cold. Five drops of 
dilute hydrochloric acid, in a glass of water on rising and at 
bedtime, for one or more weeks, generally completes the cure. 
Three units of regular insulin given subcutaneously each day 
as long as is necessary will help to hasten the cure. 


THE INFLUENZA TYPE OF COLD. 


Let us consider the influenza type of head cold, which is 
commonly met with during the winter months. It is charac- 
terized by physical depression, elevation of temperature, 
increase in pulse rate, there being headache and pain in vari- 
ous parts of the body. With the other types of head cold one 
is able to attend to one’s daily duties, the whole trouble being 
local. With an influenza type of cold one realizes he is sick 
and plans to do no more than is necessary. If it is possible to 
do so, plans are made to remain at home. This type of com- 
mon cold is present in varying degrees of severity. 
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In treating this type of head cold, three units of plain 
insulin are given subcutaneously once each day until recovery 
takes place. 


Three drops of Amend’s solution of iodine in a glass of 
water are given three times a day, at 10 A.M., 3 P.M. and at 
8 P.M., as long as is necessary. 


Grape juice, because of its sugar content in monosaccharide 
form, is given as the only form of nourishment as often as the 
patient wishes it. The grape juice is diluted with an equal 
amount of water each time. 


In completing the 12 varieties of the common cold there 
remains for consideration the common cold due to drugs. 


In some individuals after the use of iodine in some form a 
cold comes on, so that the edges of the eyelids become red- 
dened and the nose runs constantly. It is a curious fact that 
small doses are more apt to produce such a result than large 
ones. Knowing the cold is due to the taking of iodine in some 
form, the remedy consists in discontinuing the iodine. 


SUM MARY. 
The 12 varieties of the common cold are: 
1. The Open Window Cold. 
. The Dusty Trade Cold. 
. The Perspiration Cold. 
. The Sugar Cold. 
. The Chemical Vapor Cold. 
6. The Fruit and Vegetable Cold. 
7. The Citric Acid Cold. 
8. The Postfestival Cold. 
9. Vasomotor Rhinitis. 
10. The Starch Cold. 
11. The Influenza Cold. 
12. The Drug Cold. 


A knowledge of the kind of cold with which one is dealing 
enables one to hasten the return to normal. 


107 North Main Street. 
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BEDSIDE TREATMENT CASE. 
Dr. HENRY M. GoopDYEAR, Cincinnati. 


Twenty years ago I assembled the treatment case pictured 
here. It is 6.5 x 3.25 x 2.5 in. and will sit sidewise in an aver- 
age eye, ear, nose and throat medical bag. It contains 14 reg- 
ular Dixon dental bottles, the tops of which may be labeled. 


One or more bottles may be replaced with mixing glasses or 
other containers. 





Should the case be overturned while closed, the lid prevents 
the loss of stoppers. 


At the bedside the case may be opened and the necessary 
medical preparations are conveniently located, approximating 
the office table as nearly as one could desire. 


The disadvantage of carrying bottles which must be 
removed individually from the medical bag is eliminated. 


It is a most compact treatment case and I have found it a 
great convenience in my practice. 


556 Doctors Building. 





Editor’s Note: This ms. received in Laryngoscope office and accepted for 
publication, May 12, 1939. 
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NEW YORK ACADEMY OF MEDICINE. 
SECTION OF OTOLARYNGOLOGY. 


Regular Meeting of Feb. 15, 1939. 
SYMPOSIUM ON PERORAL ENDOSCOPY. 


(a) Inception and Development. Dr. M. C. Myerson. 


(To be published in a subsequent issue of THe LAryNGoscope.) 


sc 


Anesthesia. Dr. R. L. Moorhead (by invitation). 


(To be published in a subsequent issue of THe LAryNcoscope.) 


(c) Bronchoscopic Clinic. Dr. David H. Jones. 


(To be published in a subsequent issue of Tut LAryNGoscore.) 


(d 


~~ 


Indications for: (1) Laryngoscopy and Bronchoscopy. Dr. Rudolph 
Kramer. 


(d) Indications for: (2) Esophagoscopy, Gastroscopy and Duodenoscopy. 
By Dr. Chas. J. Imperatori. 


(To be published in a subsequent issue of Tut LARYNGoscoPE.) 


(e 


~~ 


Contraindications and Accidents. Dr. John D. Kernan. 


(To be published in a subsequent issue of THe LARyYNGoscope.) 


(f) Single and Biplane Fluoroscopy. Dr. F. M. Law. 


(To be published in a subsequent issue of THt LARYNGOSCOPE. ) 


~ 


(g) Pneumograms, Technique and Interpretation. Dr. Geo. R. Brighton. 


(To be published in a subsequent issue of THe LaryNcoscope.) 
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NEW YORK ACADEMY OF MEDICINE. 
SECTION OF OTOLARYNGOLOGY, 


Meeting of April 19, 1930. 


SYMPOSIUM: ACUTE CONTAGIOUS DISEASES— EAR, NOSE AND 
THROAT COMPLICATIONS. 


(a) The Otological Complications of Acute Infectious Contagious Diseases. 
Dr. Alfred Schattner. 


(To be published in a subsequent issue of THe LARyNGoscope.) 
(b) Upper Respiratory Complications. Dr. Arthur S. Wilson. 
(To be published in a subsequent issue of THe LArYNGoscopE.) 


(c) Interstitial Emphysema of the Lung with Pneumothorax and Sub- 
cutaneous Emphysema. (Author’s Abstract.) 


(To be published in a subsequent issue of THE LAryNGoscope.) 


DISCUSSION, 


Dr. VerA B. Dotcorot: The case presented by Dr. Stern is a very impor- 
tant contribution to the pathogenesis of pneumothorax, which sometimes 
develops without gross injury to the parietal or visceral pleura or bronchial 
tubes, and without any softening of the lung tissues, as in the case of gangrene, 
lung abscess, etc. Bullowa, as early as 1919, in discussing cases of subcutaneous 
emphysema in epidemic influenza, suggested that over-distention of the air- 
holding part of the lung not affected by bronchopneumonia may lead to rup- 
ture of the alveoli and subcutaneous emphysema, Macklin presented an experi- 
mental proof of these considerations. By over-distending the lungs of cats, 
over-inflating them with air until pneumothorax occurred, he could follow 
through the route of the air from the interstitial spaces of the septa to the 
potential spaces of the perivascular sheaths and along these sheaths into the 
subcutaneous tissues of the neck and to the mediastinal pleura. He found 
minute ruptures in the mediastinal pleura which were considered the cause 
of the pneumothorax. 


(Slide No. 1.) Reproduction of Macklin’s scheme. Macklin could follow 
the route of the air by filling the bronchial tree with fixing fluid until the 
lung was re-expanded approximately to its normal volume. In this manne not 
only the alveoli were opened, but also the spaces which contained air. Micro- 
scopic sections of the lung treated in this way permitted vision of the air 
in the perivascular sheath, 


(Slide No. 2.) From Macklin’s article, illustrating the above-mentioned 
findings. 


(Slide No. 3.) The case presented by Dr. Stern is apparently the first in 
which the presence of air in the septa in spontaneous pneumothorax could be 
demonstrated in microscopic sections of a human lung. It was possible in 
this case because this lung did not fully collapse after the pneumothorax, 
being held by pleural adhesions and bronchial pneumonia. 


The perivascular sheath should be here, if distended, but air bubbles did 
not enter that space. These bubbles are situated in spaces lined by flat cells 
which apparently are endothelial. Some of these spaces are not entirely fiiled 
with air, but contain coagulated protein. These air-holding spaces are prob- 
ably lymphatics. As there was no mediastinal emphysema, we have to think 
of some other explanation of how the air entered the subcutaneous tissue. 
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This other possibility in this case could be illustrated by a scheme in the 
manner of Macklin. 


(Demonstration of drawing.) Here is the potential perivascular space repre- 
sented with a dotted line. The escaped air from the place of rupture did not 
enter the sheath, but remained outside. At this place were adhesions, indi- 
cated as “a.” It is quite possible that the air traveled to the periphery of the 
lung along the lymphatics and through the lymph spaces of the lymphatics 
escaped into the pleura and into the retropleural tissue. It is also possible that 
air from the retropleural space ruptured into the pleural cavity, creating pneu- 
mothorax. This short route of pneumothorax, accompanied by subcutaneous 
emphysema, is mentioned by several authors, among them von Bergmann, and 
Neffson and Bullowa. 


The rupture of the lung in this case occurred apparently in the part of the 
lung which was not involved by pneumonia, and which was over-distended by 
prolonged and severe respiratory obstruction caused by diphtheritic mem- 
branes, and also by vicarious emphysema. Tracheotomy as such apparently 
had no bearing on either the pneumothorax or subcutaneous emphysema, 
because it was performed through an old wound, and besides, these complica- 
tions occurred more than three days after the tracheotomy. 


(d) Lower Respiratory. Dr. Jesse G. M. Bullowa. 


(To be published in a subsequent issue of THe LAryNcoscore.) 


(To be continued in a succeeding issue.) 





BOOK REVIEW. 


Diseases of the Nose and Throat. By Charles J. Imperatori, M.D., F.A.C.S., 
Professor of Otolaryngology, New York Polyclinic Medical School 
and Hospital; formerly Professor of Clinical Otolaryngology, New 
York Post-Graduate Medical School, Columbia University, New York; 
Consulting Laryngologist to Nyack General Hospital and Harlem 
Hospital, New York; Consulting Bronchoscopist to Manhattan Eye, 
Ear and Throat Hospital, Fifth Avenue and Flower Hospital, and 
Riker’s Island Hospital, New York; and Herman J. Burman, M.D., 
F.A.C.S., Adjunct Professor of Otolaryngology, New York Polyclinic 
Medical School and Hospital; formerly Assistant Professor of Clin- 
ical Otolaryngology, New York Post-Graduate Medical School, Colum- 
bia University, New York; Director of the Department of Otolaryn- 
gology, Harlem Hospital, New York; Consulting Bronchoscopist to 
Broad Street Hospital and Pan-American Clinics, New York. With 
480 illustrations. Second Edition revised. Philadelphia: J. B. Lip- 
pincott Co., Washington Square. 1939. Price $7.00. 


The usual comprehensive textbook on Diseases of the Nose and Throat 
presents a somewhat stereotyped arrangement, chapter for chapter, in the 
presentation of the constantly growing subject-matter in this special field of 
therapy and treatment. 


The authors of this volume, fortified by years of experience as clinical 
teachers to post-graduates in rhinolaryngology, have adopted an _ original 
arrangement of material that assures easy reference, unnecessary verbiage, 
systematic sequence and a careful consideration of the practical conduct of the 
many pathologies and methods of treatment that now constitute our specialties. 


Symptoms, diagnosis and treatment are given major prominence; etiology 
and pathology are adequately included in the discussion of each chapter, and 
the entire textbook gives evidence of the rich experience of the authors. 


The entire field is discussed authoritatively and includes many valuable and 
practical suggestions rarely found in other textbooks in this field. 


It is interesting to note in the preface to this second edition, closely following 
the appearance of the first edition three years ago, that extensive additions 
and numerous revisions have been found necessary to keep this volume abreast 
of the unusual progress made in rhinolaryngology. 


Chapters on Allergy, Cytology of Nasal Secretions, Radical Ethmoidectomy, 
Complications of Orbital Infections, Acute Laryngo-Tracheo-Bronchitis as a 
Clinical Entity, and especially the important problems of Laryngectomy and 
Lung Abscess, both in diagnosis and operative technique, have been either 
added or rewritten. Much practical data concerning the detailed menus for 
laryngectomized patients and a chapter on Laboratory Aids as it concerns 
their relations to rhinolaryngology, together with rhinolaryngological manifes- 
tations of general systemic diseases, are among the useful contributions to 
this volume, 


There are but few citations and references to the work of other authorities 
in rhinolaryngology, which offers additional evidence of the experience of the 
authors and the value of original observations. 


The numerous illustrations (480) throughout the textbook are clear, simple 
and, for the greater part, original. 


The chapters on Roentgen Examination of the Nasal Accessory Sinuses, by 
Dr. Frederick M. Law, and Irradiation Therapy by Radium and Roentgen 
Ray, by Dr. Ira A. Kaplan, add additional strength to this volume. 


In the opinion of this reviewer, this textbook is the best presentation in its 
field in American medical literature. M. A. G. 
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